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2  O  ON  O  M  I  A, 


SECT.     XXX. 

>ARALY8I8    07    I'HB    LIVER   AND    KiDKEtlSi 

t.  Bile-diUJs  hfs  ItYttable  after  bdviHg  been Jiiifiulated  much. 
51.  Jaiutdice  from  paralyjts  of  the  bilc-du^s  cured  by  elefiric 
/boch,  3.  From  bile-flones^  Experiments  on  bile-Jlones. 
Oil  vomit  4.  Palfy  of  the  liver^  two  cafes.  5.  Sc/r- 
rhofity  of  the  liver.  (}*,  Large  livers  of  geefe.  It.  Paralyju 
'efthe  kidneys,    ill.  Story  of  Prometheus. 

!•  From  ttie  ingurgitation  of  ipiritiibus  liquors 
into  the  ftomach  and  duodenum,  the  termination 
of  the  common  bile-dudl  in  that  ix)wel  becomes 
ftimulated  into  unnatural  a<ftion,  and  a'gre.ter 
quantity  of  bile  is  produced  from  all  the  fecre-*' 
tory  veflels  of  the  liver,  by  the  aflociation  of 
their  motiotis  with  thofe  of  their  excretory  du<5lsj 
as  has  been  explained  in  Se<5Uon  XXtV.  and 
XXV.  but  as  all  parts  of  the  body,  that  have 
been  afFe<9:ed  with  ftronger  Himuli  for  any 
length  of  time,  become  Icfs  fufceptible  of  raotiom, 
from  th^ir  natural  weaker  ftimuli,  it  follows^ 
that  the  motions  of  the  fecretory  yeflels,  and  in 
Vol.  II.  B  coAfequence 
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confequencc  the  fecretion  of  bile,  is  lefs  than  is 
natural  during  the  intervals  of  fobriety.  2.  If 
this  ingurgitation  of  fpirituous  liquors  has  been 
daily  continued  in  confiderable  quantity,  and  is 
then  fuddenly  intermitted,  a  languor  or  paralyfis 
of  the  common  bile-du6l  is  induced  ;  the  bile  is 
prevented  from  being  poured  into  the  inteftines ; 
and  as  the  bilious  abforbents  arc  flimulated  into 
llronger  action  by  its  accumulation,  and  by  the 
acrimony  or  vifcidity,  which  it  acquires  by  delay, 
it  is  abforbed,  and  carried  to  the  receptacle  of  the 
chyle;  or  oth^wife  the  fecretory  veffels  of  the 
liver,  by  the  above-mentioned  ftimulus,  invert 
their  motions,  and  regurgitate  their  contents  into 
the  blood,  as  fometimes  happens  to  the  tears  in 
the  lachrymal  fack,  fee  Se6l.  XXIV.  2.  7-  and  one 
kind  of  jaundice  is  brought  on. 

There  is  reafon-to  believe,  that  the  bil6  is  mod 
frequently  returned  into  the  circulation  by  the 
inverted  motions  of  thefe  hepatic  glands,  for  the 
bile  does  not  feem  liable  to  be  abforbed  by  the 
lymphatics,  for  it  foaks  through  the  gall-du6ls, 
and  is  frequently  found  in  the  cellular  membrane. 
This  kind  of  jaundice  is  not  generally  attended 
with  pain,  neither  at  the  extremity  of  the  bile- 
du6l,  where  it  enters  the  duodenum,  nor  on  the 
region  of  the  gall-bladder. 

Mr.  S.  a  gentleman  between  forty  and  fifty^ 
years  of  age,  had  had  the  jaundice  about  fix 
weeks,  without  pain,  .ficknefs,  or  fever ;  and  had 
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taken  emetics,  cathartics,  mercurials,  bitters, 
chalybeates,  eflential  o\\,  and  aether,  without  ap- 
parent advantage.  On  a  fuppofition  that  the 
obflrudlion  of  the  bile  might  be  owing  to  the 
paralysis,  or  torpid  aftion  of  the  common  bile- 
dudl,  and  the  ftimulants  taken  into  the  ftomach 
feeming  to  have  no  efFecft,  1  dire6led  half  a  fcore 
fmart  ele6lric  fhocks  from  a  coated  bottle,  which 
held  about  a  quart,  to  be  pafled  through  the 
liver,  and  along  the  courfe  of  the  common  gall- 
du6l,  as  near  as  could  be  guefled,  and  on  that 
'very  day  the  ftools  became  yellow ;  he  con- 
tinued the  ele6lric  fhocks  a  few  days  more,  and 
his  fkin  gradually  became  clear. 

3.  The  bilious  vomiting  and  purging,  that 
afFe6ls  fome  people  by  intervals  of  a  few  weeks, 
is  a  lefs  degree  of  this  difeafc;  the  bile-du6l  is, 
lefs  irritable  than  natural,  and  hence  the  bile 
becomes  accumulated  in  the  gall-bladdefr,  and 
hepatic  dudls,  till  by  its  quantity,  acrimony  or 
vjfcidity,  a  greater  degree  of  irritation  is  pro- 
duced, and  it  is  fuddenly  evacuated,  or  laftly 
from  the  abforplion  of  the  more  jiquid  parts  of 
the  bile,  the  remainder  becomes  infpiflated,  and 
chryftallizes  into  mafles  too  large  to  pafs,  and 
forms  another  kind  of  jaundice,  where  the  bile- 
dudl  is  not  quite  paralytic,  or  has  regained  its 
irritability. 

This  difeafe  is  attended  with  much  pain, which 
at  firil  is  felt  at  the  pit  of  the  ftomach,  exadly 
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in  the  centre  of  the  body,  where  the  bile-du(?l 
enters  the  duodenum  j  afterwards,  when  the  lize 
of  tlie  bilc-ftones  incrcafe,  it  is  alfo  felt  on  the 
riglit  fide,  where  the  gall-bladder  is  fituated. 
The  former  pain  at  the  pit  of  the  flomach  recurs 
by  intervals,  as  the  bilc-ftone  is  puflied  againft 
the  neck  of  the  du6l ;  like  the  paroxyfms  of  the 
ftone  in  the  urinary  bladder,  the  other  is  a  more 
dull  and  conftant  pain. 

Where  thcfe  bile-ftones  arc  too  large  to  pafs, 
and  the  bile-duels  poflcfs  their  fenfibility,  this 
becomes  a  very  painful  and  hopelefs  difeafe.  I 
made  the  following  experiments  with  a  view  to 
their  chemical  folution. 

Some  fragments  of  the  fame  bile-Hone  were 
put  into  the  weak  fpirit  of  marine  fait,  which  is 
f^ld  in  the  ihops;  and  into  folution  of  mild 
alcali ;  and  into  a  folution  of  cauftic  alcali  j  and 
into  oil  of  turpentine;  without  their  being  dif- 
I'olvcd-  All  thcfe  mixtures  were  after  fome  time 
put  into  a  heat  of  boiling  water,  and  then  the  oil 
of  turpentine  diffolved  its  fragments  of  bile-ltone, 
but  no  alteration  was  produced  upon  thofe  in 
the  other  liquids  except  fome  change  of  their 
colour. 

Some  fragments  of  the  fame  bile- (tone  were  put 

into  vitriolic  aethei,  and  were  quickly  diflblved 

without  additional  heat.    Might  not  aether  mixed . 

with  yolk  of  egg  or  with  honey  be  given  advan- 

tageoufly  in  bilious  concretions  ? 

I  have 
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I  have  in  two  inftances  feen  from  thirty  to 
fifty  bile-fiones  come  away  by  ftool,  about  the 
lize  of  large  peas,  after  having  given  lix  grains 
of  calomel  in  the  evening,  and  four  ounces  of 
oil  of  almonds  or  olives  on  the  fuccecding  morn- 
ing. I  have  alfo  given  half  a  pint  of  good  olive 
or  almond  oil  as  an  emetic  during  the  painful  fit, 
and  repeated  it  in  half  an  hour,  if  the  firfl  did  not 
operate,  with  frequent  good  efFcdl. 

4,  Another  difeafe  of  the  liver,  which  I  havj^ 
feveral  times  obferved,  confifts  in  the  inability  or 
paralyfis  of  the  fecretory  veflels.  This  difeafe  has 
generally  the  fame  caufe  as  the  preceding  one, 
the  too  frequent  potation  of  fpirituou^  liquors, 
or,  the  too  fudden  omiffion  of  them,  after  the 
habit  is  confined ;  and  is  greater  or  lefs  in  pro- 
portion, as  the  whole  or  a  part  of  the  liver  is  af- 
fe<5lcd,  and  as  the  inability  or  paralylis  is  more  or 
lefs  complete. 

This  palfy  of  the  liver  is  known  from  thefe 
fymptoms,  the  patients  have  generally  pafled  the 
meridian  of  life,  have  drunk  fermented  liquors 
daily,  but  perhaps  not  been  opprobrious  drunk- 
ards ;  they  lofe  their  appetite,  then  their  flefh  and 
ftrength  diminifh  in  confequence,  there  appears 
no  bile  in  their  ftools,  nor  in  their  urine,  nor  is 
any  hardnefs  pr  fwelling  perceptible  in  the  region  ' 
of  the  liver. .  But  what  is  peculiar  to  this  difeafe, 
^nd  diflinguifhcs  it  from  all  others  at  the  firft 
glance  of  the  eye,  is  the  bombycinous  colour  of 
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the  fkin,  which,  like  that  of  full-grown  filkwprras, 
haa  a  degree  of  tranfparency  with  a  yellow  tint 
not  greater  than  is  natural  to  the  ferum  of  the 
blood. 

Mr.  C.  and  Mr.  B.  both  very  ftrong  men, 
between  fifty  and  fixty  years  of  age,  who  had 
dmnk  ale  at  their  meals  infiead  of  fmall  beer,  but 
were  not  reputed  hard-<irinkers,  fuddcnly  became 
weak,  loft  their  appetite,  flclh  and  ftrength,  with 
all  the  fymptoms  above  enumerated,  and  died  in 
about  two  months  from  the  beginning  of  their 
malady,  Mr.  C.  became  anafarcous  a  few  days 
before  his  death,  and  Mr.  B.  had  frequent  and 
great  hsemorrhages  from  an  iflue,  and  fome  parts 
of  his  mouth,  a  few  days  before  his  death.  In 
both  thefe  cafes  calomel,  bitters,  and  chalybeates 
were  repeatedly  ufed  without  efFc(5l. 

One  of  the  patients  defcribed  above,  Mr.  C. 
was  by  trade  a  plumber;  both  of  them  could 
digeft  no  food,  and  died  apparently  for  want  oi 
blood.     Might  not  the  transfufion  of  blood  be 
ufed  in  thefe  cafes  with  advantage  ? 

5.  When  the  paralyfis  of  the  hepatic  glands  is 
lefs  complete,  or  lefs  univerfal,  a  fcirrhofity  of 
fome  part  of  the  liver  is  induced ;  for  the  fecre- 
tory  veflels  retaining  fome  of  their  living  power 
take  up  a  fluid  from  the  circulation,  without 
being  fufliciently  irritable  to  carry  it  forwards  to 
their  excretory  du6ls;  hence  the  body,  or  re- 
ceptacle of  each  gland,  becomes  inflated,  and 

this 
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this  diftention  increafes,  till  by  its  very  great 
iiimulus  inflammation  is  t)roduccd,  or  till  thofe 
parts  of  the  vifcus  become  totally  paralytic.  This  - 
difeafe  is  diftinguifliable  from  the  foregoing  by 
the  palpable  hardnefs  or  largenefs  of  the  liver ; 
and  as  the  hepatic  glands  are  not  totally  paralytic, 
or  the  whole  liver  not  aflfedled,  fome  bile  con- 
tinues to  be  made.  The  inflammations  of  this 
vifcus,  confequcnt  to  the  fcirrhofity  of  it,  belong 
to  the  difeafes  of  the  fcnfitive  motions,  and  will 
be  treated  of  hereafter. 

6.  The  ancients  are  faid  to  have  poflfeflfed  an 
art  of  increafing  the  livers  of  geefe  to  a  lize 
greater  than  the  remainder  of  the  goofe.  Mar- 
tial. 1.  13.  epig.  58. — ^This  is  faid  to, have  been 
done  by  fat  and  figs.  Horace.  1.  2.  fat.  8. — 
Juv^al  fets  thefe  large  livers  before  an  epicure 
a^  a  great  rarity.  Sat.  5.  1.  114;  and  Perlius, 
fat  6.  1.  71.  Pliny  izys  thefe^  large  goofc-livers 
\uire  foaked  in  mulled  milk,  that  is,  I  fuppc^e, 
milk  mixed  with  honey  and  wine;  and  adds, 
"  that  it  is  uncertain  whether  Scipio  Metellus, 
of  confular  dignity,  or  M.  Seftius,  a  Roman 
knight,  was  the  great  difcoverer  of  this  excellent 
difli.'*  A  modern  traveller,  I  believe  Mr.  Brj''- 
done,  aflerts  that  the  art  of  enlarging  the  livers 
of  geefe  ftill  exifts  in  Sicily ;  and  it  is  to  be  la- 
mented that  he  did  not  import  it  into  his  native 
country,  as  fome  method  of  afFe6ling  the  human 
liver  might  perhaps  have  been  collected  from  it ; 
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belides  the  honour  he  might  have  acquired  in 
improving  our  giblet  pies. 
.  Our  wifer  caupones,  I  am  told,  know  how  to 
fatten  their  fowls,  as  well  as  their  gecfe,  for  the 
Londoij  markets,  by  mixing  gin  inftead  of  figs 
and  fat  with  their  food ;  by  which  they  are  feid 
to  become  fleepy,  and  to  fetten  apace,  and  pro- 
bably acquire  enlarged  livers ;  as  the  fwine  are 
aflerted  tp  do,  which  are  fed  on  the  fedimcpts  of 
barrels  in  the  diftilleries;  and  which  fo  frequently 
obtains  in  thofe,  who  ingurgitate  much  ale,  qv 
vine,  or  drams. 

II.  The  irritative  difeafes  of  the  kidneys,  pan^ 
<reas,  fpleen,  and  other  glands,  are  analogous  to 
fhofe  q{  the  liver  above  dcfcribed,  differing  only 
in  the  confequences  attending  their  inability  to 
tftion^  .  For  inflance,  when  the  fecretory  veflels 
of  the  kidneys  become  difobedient  to  the  flimulus 
of  the  paffipg  current  of  blood,  no  urine  is  fepa- 
rated  or  produced  by  them;  their  excretory 
piouths  become  filled  with  concreted  mucus,  or 
^Iculous  matter,  and  in  eight  or  ten  days  flupor 
and  death  fuperyene  in  ponfequence  of  the  re^ 
tention  of  th^  feculeAt  part  of  the  blood, 

TJiis  difeafe  in  a  flighter  degree,  or  when  only 
$,  part  of  the  kidqey  is  aflfe^ed,  is  fucceeded  by 
partial  inflammation  of  the  kidney  in  confer 
quence  of  previous  toipor.  In  that  cafe  greater 
S<Siions  of  the  fecretory  vefTds  occur,  and  the 
l^uclevjs  of  gravel  is  forpaed  by  the  inflamed 

piucous 
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mucous  membranes  of  the  tubull  urinlferi^  as 
farther  explained  in  its  place. 

This  torpor,  or  paralyfis  of  the  fecretory  veflel* 
of  the  kidneys,  like  that  of  the  liver,  owes  its 
origin  to  their  being  previoufly  habituated  to  too 
great  liimulus ;  which  in  this  coutitry  is  gene- 
rally owing  to  the  alcohol  contained  in  ale.  or 
>vine5  and  hence  muft  be  regiflered  a^nongft  tho 
difeafcs  owing  to  inebriety ;  though  it  may  be 
caufed  by  whatever  occafionally  inflames  the 
kidney ;  as  too  violent  riding  on  horleback,  or 
the  cold  from  a  damp  bed,  or  by  fleeping  on  the 
cold  ground ;  or  perhaps  by  drinking  in  general 
too  litde  aqueous  fluids. 

III.  I  {hall  conclude  this  feAlon  on  the  difeafes 
of  the  liver  induced  by  fpirituous  liquors,  with 
the  well  known  ftory  of  Prometheus,  which 
feenas  indeed  to  have  been  invented  by  phylicians 
in  thofe  ancient  times,  when  all  '  things  were 
clothed  in  hieroglyphic,  or  in  fable.  Prome- 
theus was  painted  as  fteahng  fire  from  heaven, 
which  might  Well  reprefent  the  inflammable 
fpirit  produced  by  fermentation  ;  which  may  be 
faid  to  animate  or  enliven  the  man  of  clay : 
i^hence*  the  conquefl:s  of  Bacchus^  as  well  as  tlie 
temporary  mirth  and  noife  of  his  devotees.  But 
the  after  ptmifliment  of  thofe,  who  ileal  this 
accurfed  fire,  is  a  vulture  gnawing  the  liver; 
and  well  allegorifes  the  poor  inebriate  lingering 
fyv  years  under  painful  hepatic  difeafcs.  When 
I  the 
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the  expediency  of  laying  a  further  tax  on  the 
diftillation  of  fpirituous  liquors  from  grain  was 
eanvafled  before  the  Houfe  of  Commons  fome 
years  ago,  it  was  faid  of  the  diftillers,  with  great 
truth,  *^  They  take  the  bread  from  the  people^  and 
convert  it  into  poifon  r  Yet  is  this  manufa6lory 
of  difcafe  permitted  to  continue,  as  appears  by  its 
paying  into  the  treafury  above  900,006/.  near  a 
million  of  money  annually.  And  thus,  under  the 
names  of  rum,  brandy,  gin,  whifky,  ufquebaugh, 
wine,  cyder,  beer,  and  porter,  alcohol  is  become 
the  bane  of  the  Chriftian  world,  as  opium  of  the 
Mahometan. 

£voe!  parce^  Liber, 

Parcc,  graTi  mctucnde  thyrfo  I 

Hob. 
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SECT.     XXXI. 

OF     TEMPERAMENTS. 

I.  Tie  temperament  of  decreafed  irritability  known  hy  weak 
pulfe^  large  pupils  of  the  eyes^  cold  extrcnuties.  Are  generally 
fuppofed  to  be  too  irritable.  Bear  pain  better  than  labour* 
Natives  of  North* America  contrajied  witb-^ofe  upon  the 
coaji  of  Africa.  Narrow  and  broad  fhouldered  people,  Irri^ 
table  eonjiiiutions  bear  labour  better  than  pain.  IL  Tern* 
perament  of  increafed  fenjibility.  Liable  to  intoxication^  to 
inflammation,  hamoptocy  guttaferena^  enthu/iafm^  delirium^ 
reverie.  Thefe  conjlitutiom  are  indolent  to  voluntary  exer- 
tions y  and  dull  to  itritations.  The  natives  of  South- America^ 
and  brute  animals  of  this  temperament.  III.  Of  increafed 
voluntarity ;  thefe  are  fubje^  to  locked  jaw,  convulfionSy 
^ilfpfy^  mania.  Are  very  a^ive,  hear  cold^  hunger ,  fatigue i 
Arefuited  to  great  exertions.  This  temperament  dijfingui/hes 
mankind  from  other  animals .  IV.  Of  increafed  ajfociation. 
Thefe  have  great  memories,  are  liable  to  quartan  agues,  and 
Jlronger  fympathies  of  parts  with  each  other.  V.  Change 
of  temperaments  into  one  another. 

Ancient  -writers  have  fpoken  much  of  tem- 
peraments, but  without  fufficient  precifion.  By 
temperament  of  the  iyftem  Ihould-be  meant  a 
permanent  predifpofition  to  certain  clafles  of 
difcafes:  yyithout  this  definition  a  temporary 
predifpofition  to  every  diftindl  malady  might 
be  termed  a  temperament.  There  are  four 
6  kinds 
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kinds  of  conflitution,  which  permanently  deviate 
from  good  health,  and  are  perhaps  fufficiently 
marked  to  be  diilinguiflied  from  each  other,  and 
conftitute  the  .temperaments  or  predifpofitions  to 
the  irritative,  fenfitive,  voluntary,  and  aflbciate 
claffes  of  difeafes,  ' 


I.  Tl^e  Temperament  of  decre/jfed  IrrUahUiiy. 

The  difeafes,  which  arc  caufed  by  irritation, 
moft  frequently  originate  from  the  defedl  of  it ; 
for  thofe,  which  are  immediately  owing  to  the 
cxcefs  of  it,  as  the  hot  fits  of  fever,  are  generally 
bccafioned  by  an  accumulation  of  fenforial  power 
in  confequence  of  a  previous  defedl  of  irritation, 
as  in  the  preceding  cold  fits  of  fever.  Whereas 
the  difeafes,  which  are  caufed  by  fenfatipn  and 
volition, 'moft  frequently  originate  from  the  cxcefs 
of  thofe  fenforial  powers,  as  will  be  explained 
below. 

The  temperament  of  decreafed  irritability  ap- 
pears from  the  following  circumftances,  which 
Ihew  that  the  mufcular  fibres  or  organs  of  fenfc 
are  liable  to  become  torpid  or  quiefcent  from  lefs 
defe6l  of  ftimulation  than  is  productive  of  torpor 
or  quiefcence  in  other  conftitutions. 

] .  The  firft  is  the  weak  pulfe,  whi'ch  in  fomc 
conftitutions  is  at  the  fame  time  quick.  2.  The 
next  moft  marked  criterion  of  tliis  temperament 
is  the  largencfs  of  the  aperture  of  the  iris,  or 
pupil  of  the  eye,  which  has  been  reckoned  by 

fome 
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fome  a  beautiful  feature  in  the  female  counte- 
nance, as  an  indication .  of  delicacy,  but  to  aa 
experienced  obferver  it  is  an  indication  of  debility^ 
and  is  therefore  a  defcdl,  not  an  excellence.  The 
third  nioft  marked  circumftance  in  this  conflitu- 
tion  is,  that  the  extremities,  as  the. hands  and 
feet,  or  nofe  and  ears,  are  liable  to  become  cold 
and  pale  in  fituations  in  refpe<3:  to  warmth,where 
thofe  of  greater  ftrength  are  not  afFefted.,  Thofe; 
of  this  temperament '  are  fubje<ft  to  hyfteric  af- 
fc6lions,  nervous  fevers,  hydrocephalus,  fcrofulsi, 
and  confumption,  and  to  all  other  difeafes  of 
debility. 

Thofe/  who  poflefs  this  kind  of  conftitution^ 
are  popularly  fuppofed  to  be  more  irritable  than 
is  natural,  but  are  in  reality  lefs  fo.  This  miftake 
has  arifen  from  their  generally  having  a  greater 
quicknefs  of  pulfe,  as  explained  in  Seft.  XII.  ] .  4. 
XII.  3.  3 ;  but  this  frequency  of  pulfe  is  not 
neceflary  to  the  temperament,  like  the  debility 
of  it. 

Perfons  of  this  temperament  are  frequently 
found  amopgft  the  fofter  fex,  and  amongil  nar- 
row-lhouldered  men ;  who  are  faid  to  bear  labour 
worfe,  and  pain  better  than  others.  This  lad 
circumftance  is  fuppofed  to  have  prevented  the 
natives  of  North  America  from  having  been  made 
flaves  by  the  Europeans.  They  are  a  narrow- 
fhouldcred  race  of  people,  and  will  rather  expire 
tinder  the  lafli,  than  be  made  to  laljour.    Some 

nations 
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nations  of  Alia  have  fmall  hands,  as  may  be  feen 
by  the  handles  of  their  feymetars;  which  with 
their  narrow  Ihoulders  Ihew,  that  they  have  not 
been  accnftomed  to  fo  great-  labour  with  their 
hands  and  arms,  as  the  European  nations  in  agri- 
culture, and  thofe  on  the  coafts  of  Africa  in 
fwimming  and  rowing.  Dr.  Manningham,  a  po- 
pular accoucheur  in  the  beginning'of  this  century, 
obferves  in  his  aphorifms,  that  broad  Ihouldered 
men  procreate  broad-fhouldered  children.  Now 
as  labour  ftrengthens  the  mufcles  employed,  and 
increafes  their  btilk,  it  would  feem  that  a  few 
generations  of  labour  or  of  indolence  may  in  this 
refpe<9:  change  the  form  and  temperament  of  the 
body. 

On  the  contrary,  thofe  who  are  happily  pof- 
fefled  of  a  great  degree  of  irritability,  bear  la- 
bour better  than  pain;  and  are  ftrong,  acSlive, 
and  iijgenious.  But  there  is  not  properly  a  tem- 
perament of  increafed"  irritability  tending  to  dif-. 
cafe,  becaufe  an^  increafed  quantity  of  irritative 
motions  generally  induces  an  increafe  of  pleafure 
or  pain,  as  in  intoxication,  or  inflammation; 
and  then  the  new  motions  are  the  immediate 
confequences  of  increafcd  fenfation,  not  of  in- 
creafed  irritation ;  which  have  hence  been  fo 
perpetually  confounded  with  each  other. 


II.  Temperament 
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II.  Temperament  of  Senfihllity. 

Therb  is  not  properly  a  temperament,  or 
a  predifpofition  to  difeafe^  from  decreafcd  fen- 
fibility,  fince  irritability  and  not  fenfibility  is 
immediately  neceffary  to  bodily  health.  Hence 
it  is  the  excefs  of  fenfation  alone,  as  it  is  the  de- 
feat of  irritation,  that  rooft  frequently  produces 
difeafe.  This  temperament  of  increafed  fenfibi- 
lity  is  known  from  the  increafed  activity  of  all 
thofe  motions  of  the  organs  of  fenfe  and  niufcles, 
which  arc  exerted  in  confequence  of  pleafure  or 
pain,  as  in  the  beginning  of  drunkenriefs,  and  in 
inflammatory  fever.  Hence  thofe  of  this  confti- 
tution  arc  liable  to  inflammatory  difeafes,  as  he- 
patitis ;  and  to  that  kind  of  confumption  which 
is  hereditary,  and  commences  with  flight  repeat- 
ed haemoptoe.  They  have  high*coloured  lips, 
frequently  dark  hair  and  dark  eyes  with  large 
pupils,  and  are  in  that  cafe  fubje6l  to  gutta  fc- 
rena.  They  are  liable  to  enthufiafm,  delirium, 
and  reverie.  In  this  lafl  cuxumftancc  they  arc 
liable  to  ftart  at  the  clapping  of  a  door ;  becaufe 
the  more  intent  any  one  is  on  the  pafling  current 
of  his  ideas,  the  greater  furprife  he  experiences 
on  their  being  diflevered  by  Ibine  external  vio- 
lence, as  explained  in  Sc6l.  XIX.  on  reverie. 

As  in  thefe  conftitutions  more  than  the  natu- 
ral quantities  of  fenfitive  motions  are  produced  by 
the  increafed  quantity  of  fenfation  exifting  in  the 

habit. 
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liabit,  it  follows,  that  the  irritative  motions  will 
be  performed  .in  fome  degree  with  lefs  energy^ 
owing  to  the  great  expenditure  of  fenforial  power 
On  the  fenfitive  ones.  Hi^nce  thofe  of  this  t^mpe-^ 
rament  do  not  attend  to  flight 'ilimulatior^s,  as 
explained  in  Sc6l.  XIX.  But  wlien  a  flimulus  i3^ 
fo  great  as  to  excite  fcnfalion,  it  produces  greatei: 
fenfitive  a<^lions  of  the  fyflem  than  in  others; 
fhch  as  delirium  or  inflammation.  Hehce  they 
^e  liable  to  be  abfent  in  company;  lit  or  lie; 
long  in  one  poftufe;  and  iii  winter  have  the  Ikin 
of  their  legs  burnt  into  various  colours  by  the 
fire.  Hence  alfo  they  are  fearful  of  pain  -,  covet 
mufic  and  fieep ;  and  delight  in  poetry  and  ro^ 
Jnance.  * 

As  the  motions  In  conlequence  of  fenfation  ard 
more  than  natural,  it  alfo  happens  from  thd 
greater  expenditure  of  fenfbrial  power  on  tliem, 
that  the  voluntary  motions  ate  lefs  eafily  exerted* 
Hence  the  fubje(fts  of  this  temperament  are  indo- 
lent in  refpe£l  to  all  voluntary  Exertions,  whethef 
of  mind  or  body. 

A  race  of  people  of  this  defeription  feeins  td 
have  been  found  by  the  Spaniards  in  the  iflands 
of  America,  where  they  firft  landed,  ten  of  whoni 
are  faid  not  to  have  confumed  more  food  thaii 
one  Spaniard,  nor  to  have  been  capable  of  more 
than  one  tenth  of  the  exertion  of  ^  Spaniard* 
Robertfon*s  Hiftory. — In  a  ftate  fimilar  to  thirf 
thq  greateil  part  of  the  animal  world  pafs  their 

livc% 
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lives,  between  fleep  and  inadlive  reverie,  except 
when  they  are  excited  by- tbo  call  of  hunger. 

in.  The  Temperament  ofincreafed  Vohnfarit}\ 

Thosjb  of  this  cx>nftitution  differ  from  both 
the  laft  mentioned  in  this,  that  the  pain,  which 
gradually  fubfides  in  the  firft,  and  is  produ6live 
of  inflammation  or  delirium  in  the  fecond,  is  in 
this  focceeded  by  the  exertion  of  the  mufcles  or 
ideas,  which  are  moft  frequently  conneAed  with 
volition ;  and  they  are  thence  fubje6l  to  locked 
jaw,  convulfions,  epilepfy,  and  mania,  as  explain- 
ed in  Sea.  XXXIV.  Thofe  of  this  tempera- 
ment  attend  to  the  flightefi  irritations  or  fenfa- 
lions,  and  immediately  exert  thcmfelves  to  ob- 
tain or  avoid  the  objedls  of  them ;  they  can  at 
the  fame  time  bear  cold  and  hunger  better  than 
others,  of  which  Charles  the  Twelfth  of  Sweden 
was  an  inftance.  They  are  fuitcd  and  generally 
prompted  to  all  great  exertions  of  genius  or  la* 
bour,  as  their  dcfires  are  more  extenfive  and  more 
vehement,  and  their  powers  of  attention  and  of 
laboiir  greater.  It  is  this  facility  of  voluntary 
exertion,  which  diftinguifhes  meh  from  brutes, 
and  which  has  made  them  lord^  of  the  creation.  - 


YOh.  u.  C  '  -   ^    IV.  Th$ 
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IV.  The  Tcmperammt  of  increafed  j4Jfociation. 

This  conftitution  confifts  in  the  too  great  fa-» 
cility,  with  which  the  fibrous  motions  acquire 
habits  ofaflbciation,  and  by  which  thefe  aflb- 
ciations  become  proportibnably  Wronger  than  ia 
thole  of  the  other  temperaments.  Thofe  of  this 
temperament  arc  flow  in  voluntary  exertions,  or 
in  thofe  dependent  on  feniation,  or  on  irritation^ 
Hence  great  memories  have  been  faid  to  be  at- 
tended with  lefs  fenfe  and  lefs  imagination*  from 
Ariflotle  do\Mi  to  the  prefent  time;  for  by  the 
word  memory  thefe  writers  only  underjdood  the 
unmeaning  repetition  of  words  or  numbers  in  the 
order  they  were  received,  without  any  voluntary 
efforts  of  the  mind. 

In  this  temperament  thofe  affociations  of  mo- 
tions, which  are  commonly  termed  fympathies, 
a<5l  with  greater  certainty  and  energy,  as  thofe 
between  difturbc  d  vifion  and  the  inverfion  of  the 
motion  of  the  flomach,  as  in  feaficknefs;  and 
the  pains  in  the  Ihoulder  from  hepatic  inflam- 
mation. Add  to  this,  that  the  catenated  circles 
of  a6lions  are  of  greater  extent  than  in  the  other 
conflitutions.  Thus  if  a  firong  vomit  or  cathar- 
tic be  exhibited  in  this  temperament,  a  fmaller 
quantity  will  produce  as'  great  an  effect,  if  it  be 
given  fome  weeks  afterwards ;  whereas  in  other 
temperaments  this  is  only  to  be  cxpeded,  if  it 

be 
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be  exhibited  in  a  few  days  after  the  Ar&  dofc. 
Hence  quartan  agues  are  formed  iil  thofe  of  this 
temperament^  as  explained  in  Section  XXXII. 
on  difeafcs  froni  ii*ritation,  and  other  intermittents 
are  liable  to  recur  from  flight  caufes  many  weeks 
after  they  have  beeh  cured  by  the  bark. 

V.  The  firft  of  thefe  temperaments  differs  from 
the  (landard  of  health  from  defe6l,  atid  the  others 
from  excefs  of  fenforial  power ;  but  it  fometimcs 
happens  that  the  fame  individual,  from  the 
changes  introduced  into  his  h^bit  by  the  differ- 
ent feafons  of  the  year,  modes  or  periods  of*  life, 
or  by  accidental  difeafes,  pafles  from  one  of  thefe 
temperaments  to  another.  Thus  a  long  ufe  of 
too  much  fermented  liquolr  produces  the  tem- 
perament of  increafed  fenfibility;  great  indo-* 
lenceand  folitude  that  of  decreafed  irritability; 
and  want  of  the  neceflaries  of  life  that  of  in- 
creafed voluntarity* 


C4  &uct. 
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SECT.    XXXII. 

DISEASES    OF    IBRITATION. 

L  Irritative  fevers  with  Jlrmg  pulfe,  fVith  weak  pulji. 
Symptoms  of  fever.  Their  fource.  11.  i.  ^ick  pulfe  is 
owing  to  dccreafed  irritability,  2.  Nofinfleep  or  in  apo^ 
plexy.  3.  From  inanition.  Owing  to  deficiency  of  fenfo^ 
rial  power.  IIL  I.  Caufes  of  fever.  From  defeH  of 
heat..  Heat  from  fecretions.  Pain:  of  cold  in  the  loins  and 
forehead.  2.  Great  expenfe  of  fenforial  power .  in  the  vital 
motions.  Immerfion  in  cold  water.  Succeeding  glow  of 
heat.  Difficult  rejpiration  in  cold  bathing  explained.  Why 
the  cold  bath  invigorates^  Bracing  and  relaxation  are  me^ 
chanical  terms.  3.  Ufes  of  cold  bathing,  Ufes  if  cold  air  in 
fevers.  4.  Ague  fits  from  cold  air.  Whence  their  periodic 
cal  returns.  IV.  Defied  of  dijlention  a  caufe  of  fever. 
Deficiency  of  blood.  Transfufion  of  blood.  V.  i.  Defied 
of  n\omentum  of  the  blood  from  mechanic  fiimuli.  2.  Air 
injeded  into  the  blood-vejfels.  3.  Exercife  increafes  the 
momentum  of  the  blood.  4.  Sometimes  bleeding  increafes 
the  momentum  of  it,  VI.  Infiuence  of  the  fun  and  moon  on 
dif cafes.  The  chemical  Jiimulus  of  the  blood.  Menjiru- 
ation  obeys  th^  lunations,  ^eries^  VII.  ^iefcence  of 
large  glands  a  caufe  of  fever.  Swelling  of  the  pracordia. 
VI 1 1.  Other  caufes  of  quiefcence^  as  hunger ^  bad  air ^  fear^ 
oixlety,  IX.  I.  Symptoms  of  the  cold  fit.  %.  Of  the  hot 
fit.  3.  Second  cold  fit  ^1^  4.  Inflammation  introduced^ 
§r  delirium^  or  fiuper..  Jfl^t^ecapitulatim.  Fever  not  an 
effort  of  futture  to  relieve  herfelf    Do^ne  tffpafm. 

I.  Whejt 
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I.  When  the  contradlile  fides  of  the  h^art  and 
arteries  perform  a  greater  number  of  pulfations 
in  a  given  time^  and  move  through  a  greater  area 
at  each  pulfation,  whether  thefe  motions  eure  oo 
cafioned  by  the  ftimulns  of  the  acrimony  or  quan- 
tity tffthe  blood,  or  by  their  aflbciarion  with. other 
irritative  motions,  or  by  the  increafed  irritability 
of  the  arterial  fyftem,  that  is,  by  an  increafed 
quantity  of  fenforial  power,  one  kind  of  fever  is 
produced ;  which  may  be  called  SpK>cha  irrita*- 
tiva,  or  Febris  irritativa  pulfu  forti,  cm:  irritativet 
fever  with  lhx)ng  pulfc. 

When  the  contractile  fides  of  the  heart  and  ar- 
teries perftirm  a  greater  number  of  pullations  in 
a  given  time,  but  move  through  a  much  left 
area  at  each  pulfation,  whether  thefe  motions  are 
occafioned  by  defeft  of  their  natural  ftimuli,  or 
by  die  defe6l  of  otiier  irritative  motions  with 
which  they  are  aflbciated,  or  firom:  the  inirrita- 
bility  of  the  arterial  fyftera,  that  is,  firom  a  de^ 
creafed  quantity  of  fenforial  po\ver,*  another  kind 
of  fever  arifes;  whicQi  may  be  termed,*  TyphuB 
initativtte,  or  Febris  irritativa  pulfuj.<kbili,  or 
irritative  fever  with  weak  pulfc.  The  former  of 
thefe  fevers  is  the  fynocha  of  nofologxfts,  and  the 
latter  the  typhus  mitior,  or  nervous^  fbver.  In 
the  former  theue  appeals  to  be  an  increafe  of  fen- 
ibrial  power,  iil  the '  latter  a  deficiency  of  it ; 
wbicb  is  iliewn  to  be  the  immediate  caufe  of 

C  3  llrcngth 


Dfgitized  by  VjOOQ IC 


11  DISEASES        SfecT.XXXlI.  «: 

ftrcngtb  and  wcakncfs,  as  defined  in  Scdli  XII. 
1.  3*     •  - 

It  Ihould  be  added,  that  a  temporarj^  quantity 
of  ftrength  or  debility  may  be  induced  by  the  de- 
ft6t  of  ^cefs  of  liimulus  above  what  is  natural ; 
and  that  in  the  fame  fever  debility  always  exifts 
Airing  the  coldjit^  though  firength  does  not  always 
aanfl  during  4he  hot  jit.  '  * 

Thefe  fevers. are  always  connefted  with,  and 
generally. kiilpced  by,  the  difordercd  irritative 
motions  of 4he  organs  of  fcnfe,  or  of  the  intefti-^ 
Hal  canal,  or  of  the  glandular  fyftem,  or  of  the 
abforbent  fyfteni.;  and  hence  are  always  compli- 
cated with  fome  or  many  of  thefe  difordcred  mo- 
tions, which  are  termed  the  fymptoms  of  the  fe- 
Tcr,  and  which  compofe  the  great  variety  in  thefe 
difeafes. 

The  irritative  fevers  both  with  ftrong  and  with 
weak  pulfe,)  as  well  as  the  fenfitive  fevers  with 
iirong  and  with  weak  pulfe,  which  are  to  be 
defcribed  in  the  ne:xt  feftion,  are  liable  to  pcrio-* 
dical  remiflions,  and  then  they  take  the  name  of 
intennittcnt  fevers,  and  are  diftingqifhed  by  the 
periodical  times  of  their  accefs,  . 

II.  For  the  better  illuilration  of  the  phehome-' 
pa  of  irritative  fevers  we  muft  refer  the  -reader  ta 
the  qircumftances  of  irritatiop  explained  in  Se6t. 
XII.  and  fhall  commenoe  this  intricate  fubje^  by 
fpeaking  of  the  quick  pulfe,  and  proceed  by  con^' 

lidering 
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fi^ring  many  of  the  caufes,  which  either  fepa- 
rately  or  in  combination  mofl  frequently  produce 
the  cold  fits  of  fevers. 

1.  If  the  arteries  are  dilated  but  to  half  their 
ufual  diameters,  though  they  contradl  twice  as 
frequendy  in  a  given  time,  they  will  circulate 
only  half  their  ufual  quantity  of  blood :  for  as 
they  are  cylinders,  the  blood  which  they  contain 
mi^A  be  as  the  fquares  of  their  diameters.  Hence 
when  the  pulfe  becomes  quicker  and  fmaller  in 
the  fame  proportion^  the  heart  and  arteries 
aA  With  lefs  energy  than  in  their  natural  ilate. 
See  Sea.  XII.  1.4. 

That  this  quick  finall  pulfe  is  owing  to  want 
of  irritability,  appears,  firft,  becaufe  it  attends 
other  fymptoms  of  want  of  irritability;  and,  fe- 
condly,  becaufe  on  the  application  of  a  llimulus 
greater  than  ufual,  it  becomes  flower  and  larger. 
Thus  in  cold  fits  of  agues,  in  hyfteric  palpita- 
tions of  the  hearty  and  when  the  body  is  much 
exbaufied  by  hasmorrhages,  or  by  fatigue,  as  well 
as  in  nervous  fevers,  the  pulfe  becomes  quick  and 
fmall ;  and  fecondly,  in  all  thofe  i^Jes  if  an  in- 
crcafe  of  ftimulus  be  added,  by  giving  a  litde 
wine  or  opium ;  the  quick  fmall  pulfe  becomes 
flower  and-  larger,  as  any  one  may  eafily  expe- 
rience  on  himfelf,  by  counting  his  pulfe  after 
drinking- one  or  two  glairs  of  wine,  when  he  is 
feint  from  hunger  or  fatigue. 

Now  nothing  can  fo  flfrongly  evince  that  this 
C  4  quicl^ 
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quick  fmdl  pulfe  is  owing  to  defcdl  of  irritability, 
as  that  an  additional  iiimulus,  above  what  is 
natural,  makes  it  become  flower  and  larger  im* 
mediately :  for  what  is  meant  by  a  defcd  of  irri- 
tability, but  that  the  arteries  and  heart  are  not 
excited  into  their  ufuai  exertions  by  their  ufual 
quantity  of  ftimulus  ?  but  if  you  increafe  the 
quantity  of  ftimulus,  and  they  immediately  aA 
Vrith  their  ufual  energy,  this  proves  their  pre- 
vious want  of  tlieir  natural  degree  of  irritability* 
Thus  the  trembling  hands  of  drunkards  in  a 
morning  become  fteady,  and  acquire  ftrength  to 
perform  tlieir  ufual  offices^  by  the  accuftomed  fti- 
mulus of  a  glali  or  two  of  brandy.  •  . 
2»  In  flecp  and  in  apoplexy  the  pulfe  becomes 
flower,  which  is  not  owing  to  dcfcdl  of  irritabi- 
lity, for  it  is  at  the  fame  time  larger ;  and  thence 
the  qtiantity  of  the  circulation  is  rather  increafed 
than  diminilhed.  In  thefe  cafes  the  organs  of 
fenlb  are  cloled>  and  the  voluntary  power  is  fuf- 
pended,  while  iht  motions  dependent  on  inter- 
nal irritations,  as  thofc  of  digeftion  and  fecretion> 
are  carried  on  with  more  than  their  ufual  vigour; 
which  has  led  fuperficial  obfcrvers  to  confound 
thcfc  cafes  with  thofe  ariflng  from  want  of  irrita- 
bility. Thus  i^you  lift  up  the  eyciid  of  an  apo- 
plectic patient,  who  is  not  a<5lual]y  dying,  the 
iris  \vijl>  a^  piual,  contraA  iUdf,'  as  this  motion, 
is  aflbciated  with  the.fiinmlus  of  light ;  but  it  is 
not  fo  in  the  laft  ftages  of  pervpus  fevers,  where 

the 
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the  piipsi.df  tbe  .eye^cookmiiUds  expandoi  in  tibi^ 
broad  c^y4ight  r  in  the  fiirmer  cafe  thece  is  a 
want  of  TolnDtary  power>  in  the  lattei  a  want  of 
initahility.^ 

Hence  aUb  thofe  confutations  which  are  defi« 
cient  in  quantity  of  irritability^  and  which  pof-*^ 
£sfs  too  great  fenfibility^  as  during  the  pain  of 
hunger^  of  hyfteric  fpafins,  or  nervous  headachs^ 
are  gencrajly  fuppofbd  to  have  too  much  irrita* 
bility-;:  and  opium,  which  in  its  due  dol^  is  a 
moft  powerful  flimulant,  is  erroneoufly  called  a 
fedative;  becaufe  by  increating  the  iiTitatiye  mo* 
tions  itdecreales  the  pains  arifing-from  dcfedl  of 
them.  .  . 

Why  the  pulfe  Ihould  become  quicker  both 
from  an  increafe  of  irritation,  as  in  the  fynocha 
irritativa,  or  irritative  fever  with  fti'ong  pulfe; 
and  from  the  dftcreafe  of  it,  as  in  tlie  tj-phus  ir^ 
ritativus,  or  irritative  fever  'with  weak  pulfe ; 
feems  paradoxical.  The  former  "circumftancc 
needs  no  illuftration ;  iince  if  the  ftimulas  of  tho 
blood,  or  the  irritability  of  the.fapguiferou^  fyf- 
'tcm  be  incrcafed,*  and  the  ftrength  of  the  patient 
not  diminifhed,  it  is  plain  that- the  motions  muft 
be  pcrfiacmcd  quicker  and  ftronger.  ; 

In  the  latter  cixcumftance  tlie  woaiiiefs  of:  the 
mufoular  power  of  the  he^rtis  fooo  over-balanced 
by  the  dafticity  of  ^he  cdats  of  the  artericsi  which 
they  poflefsf  bolides  a  hxufcular'power  of  contrac-^ 
tion  5 .  and^  hence  the*  ajc^eries  we  dtftended  to  left 
3  than 
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tban  their  ufual  diaineteys.  -  .T&e  .hear^  i^eing 
thus  Sopptd,  whendt  is  but.  h^f  etnptied^  bo^ 
gins  fboner  to  dilate  again ;  and  the'  artenes  bet- 
ing dilated  to  lefs  tljan  their  ufual  diameters,  be- 
gin fo  much  fooner  tccontiaA  thcmfelve^ ;  info- 
much,  that  in  th^  laft  iftagcs  of  fevers  with  weak- 
nefs  the  frequency  of:  pulfation  of  the  heart  and 
arteries  become^;  doubled;  which,,  however,  is 
never*  the  cafe  in  fevers  with  ftrcngth,  in  .which 
they  fddom  exceed  118  or  120  puliations  in  a 
minute.  It  nmfl  be  added,  that  in  thefe  cafes, 
while  the  pulfe  is  very  fmall  and  very  quick,  the 
heart  often  feels  large,  and  labouring  to  one-s 

hand;  which. coincides  with  the  above  explana- 

I 

tion,  ihewing  that  it  does  not  completely  empty 
itfelf. 

3»  In  cafes  however  of  debility  from  paucity 
of  blood,  as  in  animals  which  are  bleeding  to 
death  in  tibe  flaughter-houfe,  the  quick  pulfa- 
tions  of  the  heart  and  arteries  may  be  owing  -tp 
their  not  being  diftended  to  more  than  half  their 
ufual  diailole;  and  in  confequence  they  muft 
contrail  iboner,  or  more  frequently,  in  a  given 
time.  As  weak  people  are  liable  to  a  deficient 
quantity  of  blood,  this  cauie  majr  occafionally 
contribute  to  quicken  the  pulfe  in  fevers  with  de- 
bility, which  may  be  known  by  applying  one's 
hand  upon  the  heart  as  above ;  but  the  principal 
eaufe  I  fuppofe  to  confifl  in  the  diminution  of 
fenforial  power.    When  a  mufcle  contains,  or 
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is  fu^pliedk^wthf  but  little  fenforial  power,  its 
oontradtion  f^Qon  ceales^  and  in  confequenc^  may 
fooix  recur,  as  is  teen  in  the  trembling  handsi  of 
people  weakened  by  age  or  by  drunkenpefs*  Sec 
Sea.  XII.  1.4.  XII.  3.  4. 

It  may  nevferthelefs  frequently  happen,  that 
both  the  deficiency  of  ftimulus,  as  whei'c  the 
^quantity  of  blood  is  Icffened  (as  defcribed  in 
No.  4.  of  this  fedtion),  and  the  deficiency  of  fen- 
lisrial  power,  as  in  thofe  of  the  temperament  of 
inirritability^  defcribed  in  Sed.  XXXI.  occur  at 
the  fan\e  time ;  which  will  thus  add  to  the  quick* 
ijefs  of  the  pulfe  and  tp  the  danger  of  the  dif- 
cafe. 

III.  1.  A  certain  degree  of  heat  is  neceflary  to^ 
zpufcular  motion,  and  is,  in  confequence,  effen- 
tial  to  life.  This  is  obferved  in  thofe  animals  and 
infe6b  which  pafs  the  cold  feafon  in  a  torpid 
ilate,  a»d  which  revive  on  being  warmed  by  the; 
fire.  This  iheceflary  fiimulus  of  heat  has  .two 
fources ;  one  from  the  fluid  atmdfphere  of  heat, 
in  which  all  things  ai'e  immafed,  and  the  other 
from  the  internal  combinations  of  the  particles, 
which  form  the  various  fluids,  v/hich  are  pro^ 
4uced  in  the .  extenfiye.  fyftems  of  the  glandsi 
When  either  the  externaj  h^at,  which  furrounda 
vs^  or  the  iijteroal  prqdudion  of  it,  becomes  lef- 
fcped  to  a^lJjtain  degree,  the  pain  of  cold  is  per- 
ceived. 

This  paip  of  cold  is  experienced  moft  fenfibly 

by 
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by  our  teeth,  when  ice  is  held  in  the  ttiouth ;  or 
by  our  whole  fyftem  after  having  been  previoufly 
accuftomed  to  much  warmth.  It  is  probable, 
that  this  pain  does  not  arife  from  the  mechanical 
^  or  chemical  efFe<?ls  of  a  deficiency  of  heat;  but 
that,  like  the  organs  of  fenfe  by  which  we  per- 
ceive hunger  and  thirft,  this  fenfe  of  heat  fufFers* 
pain,  when  the  ftimulus  of  its  o^yedl  is  wanting 
to  excite  the  irritative  motions  of  the  prgan ;  that 
is,  when  the  fenforial  power  becomes  too  much 
accumulated  in  the  quiefcent  fibres.  See  Secft* 
XII.  5.  3.  For  as  the  perifl:altic  motions. of  the 
ftomach  are  leffened,  when  the  pain  of  hunger  is 
great,  fo  the  adtioii  of  the  cutaneous  capillaries' 
are  leflened  during  the  pain  of  cold;  as  appears 
by  the  pialenefs  of  the  Ikin,  as  explained  in  Sc&. 
XIV.  6.  on  the  production  of  id^s. 

The  pain  in  the  fmall  of  the  back  and  forehead 
ill  the  cold  fits  of  the  ague,  in  nervous  bemi- 
crania,  and  in  hyfteric  paroxyfms,  when  all  the 
irritative  motions  are  much  impaired,  feems  to 
arife  from  this  caufe ;  the  veflels  of  thefc  mem- 
branes or  mufcles  become  torpid  by  their  irrita- 
tive aflbciations  with  other  parts  of  the  body,  and 
thence  product  lefs  of  their  accuftomed  fecre- 
tlons,  and  in  confequence  lefs  heat  is  evolved, 
mid  they  experience  the  pain  of  cold;  which 
cdldnefs  may  often  be  felt  by  the  htnd  applied 
upon  the  affeAed  part. 

1.  The  importance  of  a  greater  or  lefs  deduc- 
/    *  tion 
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tion  oF  heat  •from  the  fyftem  will  be  more  cafy  to 
comprehend,  if  we  firft  confider  the  great  ex- 
penfe  of  fenfwial  power  ufed  in  carrying  on  the 
vital  motions ;  that  is,  which  circulates,  abforbs, 
fecrctes,  aerates,  and  elaborates  the  whole  ma& 
of  fluids  with  unceafing  affiduity-  The  fenforial 
power,  or  fpirit  of  animation,  ufed  in  giving  per- 
petual and  ftrong  motion  to  the  heart,  which 
overcomes  the  elafticity  and  vis  inertiae  of  the 
whole  arterial  fyilem ;  next  the  expenfe  of  kih' 
ibrial  power  in  moving  with  great  force  and 
velocity  the  innumerable  trunks  and  ramifia^ 
tions  of  the  arterial  fyftcm ;  the  expenfe  of  fen- 
forial power  in  circulating  the  whole  roafs  of 
blood  \hrough  the  long  and  intricate  intortions 
of  the  very  fine  yeflels,  which  compofc  the  glands 
and  capillaricii  then  tUfe  expenfe  of  fenforial 
power  in  the  ^i^Mflons  of  the  abfofbent  extremis- 
ties  of  all  the  laoJlaU,  and  of  all  the  lymphatics, 
which  open  tJbeir  m^^ths  on  the  external  furface 
of  the  Ikin,  and  on  the  internal  furfaccs  of  every 
cell  or  interftice  of  the  body;  then  the  expenfe 
of  fenforial  power  in  the  venous  abforption,  by 
which  the  blood  is  received  from  the  capillary 
veflels,  or  glands,  where  the  arterial  power  ceafes, 
and  is  drunk  up,  and  returned  to  the  heart ;  next 
the  expenfe  of  fenforial  power  ufed  by  the  muf- 
cles  of  refpiration  in  their  office  of  perpetually 
expanding  the  bronchia,  or  air-vefTels,  of  the 
lungs ;  and  laftly  in  the  unceafing  pcrillaltic  mo- 
^  tions 
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tions  of  Ac  ftomach  and  whole  fyftem  of  intef- 
tines,  and  in  all  the  fccretions  of  bile,  gaftric 
juice,  mvicus,  perfpii-able  matter,  and  the  varioud 
excretions  from  the  fyftem.  If  we  confider  the 
ceafelefs  expenfe  of  fenforial  power  thus  perpe- 
tually employed,  it  will  appear  to  be  much 
greater  in  a  day  than  all  the  voluntary  exertions 
of  our  mufcles  and  organs  of  fenfe  confume  in  a 
week;  and  all  this  without  any  fenfible  fatigue! 
Now,  if  but  a  part  of  thefe  vital  motions  are 
impeded,  or  totally  ft:opped  for  •  but  a  fliort  time, 
we  gain  an  idea,  that  there  mufl:  be  a  great  ac- 
cumulation of  fenforial  power ;  as  its  production 
in  thefe  organs,  which  are  fubjeCl  to  perpetual 
adlivity,  is  continued  during  their  quiefcence,  and 
is  in  confequence  accumulated, 

Whilc^  on  the  contrary,  where  thofe  vital 
organs  a6l  too  forcibly  by  incrcafe  of  ftimulus 
without  a  proportionally-increafed  produdtion  of 
fenforial  power  in  the  brain,  it  is  evident,  that  a 
great  deficiency  of  adtion,  that  is  torpor,  muft 
foon  follow,  as  in  fevers;  whereas  the  locomotive 
mufcles;  which  aft  otily  by  intervals,  are  neither 
liable  to  fo  great  accumulation  of  fenforial  power 
during  their  times  of  inaftivity,  nor  to  fo  great 
an  cxhauftion  of  it  during  their  times  of  acStion. ' 

Thus,  on  going  into  a  very  cold  bath,  fuppolc 

at  33  degrees  of  heat  on  Fahrenheit*!  fcale,  the 

aftion  of  the  fubcutaneous  capillaries,  or  glands, 

and  of  the  mouths  of  the  cutaneous  abforbents  is 

/  diminiihed^ 
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diminilhed^  or  ceafes  for  a  time*    Hence  lefs  or 
no  blood  pafles  thefe  capillaTies^  and  palenefs  fiu> 
ceeds.     Butfoon  after  emerging.fixmi  the  bath^  a 
more  florid  colQarand  ai  greater  degree  of  heat  arc 
generated  on  the  Ikin  than -was  pofleflcd  before 
imrnerfion ;  for  the  capillary  ^baids,  after'  this  . 
^quiefcent  ilate^  occaficHied  by  thewant  of  ftimu- 
I11S9  become  more  irritable  than  xifual  to  their 
natural  ftimfili, .  owing  to  the  accumulation  of 
fenforial  power,  and  hence  a  greater  quantity  of 
Uood  is  tranfmitted  through  them^  and  a  greater 
Xccretion  of  perfpirable  matter;  and,  in  confe- 
quence,  a  greater  degree  of  heat  fucceeds.  During 
the  continuance  in  cold  water  the  breath  is  cold^ 
and  the  aft  of  xefpiration  quick  and  laborious ; 
which  have  generally  been  afcribed  to  the  ob- 
ftrudUon  of  the  circulating  fluid  by  a  fpafm  of 
the  cutaneous  veflels,  and  by  a  confequent  ac* 
cumulation  of  blood  in  the  lungs,  occafioned  by 
the  preflhre  as  well  as  by  the  coldnefs  of  the^ 
watSr.     This  is  not   a  fatisfaftory   ai?count  of 
this  curious  phasnomenon,  flnce  at  tbis^me  tho 
whole  circiilation  is  lefs,  as  appears  from  the 
fmallnefs  of  the  pulfe  and  coldnefs  of  the  breath ; 
which  Ihpw  that  lefs  blood  paflca  through  the 
lungs  in  a  given  time ;  the  feme  laborious  breath* 
ing  immediately  occurs  when  the  palenefs  of  the 
fldri  is  produced  by  fear,  where  no  external  cold 
or  prefliire  are  applied. 
The  minutQ  veflels  of  the  bronchia^  through 
X  which 
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which  the  blood  paflcs  from  the  arterial  to  the 
venal  fyftcm,  and  which  correfpond  with  -  the 
cutaneoas  capillaries,  have  frequently  been  ex*- 
pofed  to  cold  air,  and  become  qiaiefcent  alppg 
with  thofe  of  the  fkin ;  and  hence  their  motions 
are  fo  affociated  together,  that  when  one  is  af- 
feded  cither  with  quiefcence  or  exertion,  the 
other  fyrapathizei  with  it,  according  to  the  lawfe 
of  irritative  aflbciation.  See  Sc<ft.  XXVIL  !•  on 
ha^norrhages. 

Befides  the  quiefcence  of  the  minute  veffels  of 
the  lungs,  there  are  many  other  fyftems  of  vefleis 
which  beeome^rpid  from  their  irritative  aflbcia- 
tions  with  tHofe  of  the  Ikin,  as  the  abforbents  of 
the  bladder  and  inteftines ;  whence  an  evacuation 
of  pale  ijrine  occurs,  when  the  naked  Ikin  ift 
cxpofed  only  to  the  cddnefs  of  the  atmofphcre ; 
and  fprinkling  the  naked  body  with  cold  water  is 
known  to  remove  even  pertinacious  conftipation 
of  the  bowds.  From  the  quiefcence  of  fuch  ex- 
tenlive  fyftems  of  veflcls  as  the  glands  and  capil- 
laries"of  the  Ikin,  and  the  minute  vefleis  of  the 
lungSywith  their  various  ablbrbent  feries  of  vet 
fels,  a  great  accumulation  of  fenforial  powers  id 
occaiioned;  part  of  which  is  again  expended  iil 
the  increafed  exertion  of  all  thefe  vcflels,  with  an 
univerfal  glow  of  heat  in  confequcnce  of  this 
jexertibn,  and  the  remainder  of  it  adds  vigour  to 
both  the  vital  and  voluntary  exertions  of  the 
.whole  .'day* 

If 
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If  the  a6livity  of  the  fubcutaneous  Veftels,  ^nd 
of  thofe  with  which  their  adlions  are  aflbciated^ 
Was  too  great  before  cold  immerfion,  as  in  the 
hot  days  of  fummer,  and  by  that  means  the  fen- 
lorial  power  was  prcvioufly  diminilhed,  we  fee 
ihe  *  caufe  why  the  cold  bath  gives  fuch  prefcnt 
llrength;  namely,  by  flopping  the  unneccflary 
activity  of  the  fubcutaneous  veflels,  and  thus  pre- 
venting the  too  great  e^hauftion  of  fenforial 
power;  which,  in  metaphorical  language,  had 
been  called  bracing  the  fyllem  t  which  is,  how- 
ever, a  mechanical  term,  *  only  applicable  to 
drums,  or  mufical  Arings :  as  on  the  contrary  the 
word  rdaxation,  whch  applied  to  living  animal 
bodiefe,  can  only  mean' '  too  fmall  a  quantity  of 
Himulus,  or  too  fmall  a  quantity  of  fenforial 
power;  as  explained  in  iSc6l.  XII.  1» 

3.  This  experiment  of  cold  bathing  prefents  us 
with  a  fimple  fever- fit;  for  the  puKe  is  weak, 
fmall,  and  quick  during  the  cold  immerfion;  and 
becomes  ftrong,  full,  and  quick  during  the  fubfe- 
quent  glow  of  heat ;  till  in  a  few  minutes  thefe 
iymptoms  fubfide,  and  the  temporary  fever  ceafcs* 

In  thofe  conftitutions  where  the  degree  of 
inirritability,  or  of  debility,  is  greater  than  natu- 
ral, the  coldnefs  and  palenefs  of  the  Ikin  with 
the  quick  and  weak  ^pulfe  continue  a  long  time 
after  the^  patient  leaves  the  bath  ;  and  the  fubfe- 
quent  heat  approaches  by  unequal  flulliings, 
and  he  feels  himfelf  difordered  for  many  hours. 
Hence  the  bathing  In  a  cold  fpring  of  water,where 

vol;  ir.  D        '  *  the 
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the  heat  is  but  forty- eight  degrees  on  Fahren- 
heit's thermometer,  much  difagrees  with  thoiij 
ofi  weak  or  inirritable  habits  of  body;  who.  poffefs 
fo  little  fenforial  power,  that  they  cannot  without 
injury  boar  to  have  it  diminilhed  even  for  a  Ihort 
time ;  but  who  caa  neverthelefs»  bear  the  more 
temperate  coldnefe  of  Buxton  bath,  which  is  about 
eighty  degrees  of  heat,  and  which  ftrengthens 
them,  and  makes,  them  by  habit  lefs  liable  to 
great  quiefcence  from  fmall  variations  of  cold ; 
and  thence  lefs  liable  to  be  difordered  by  the 
unavoidable  accidents  of  life.  Hence  it  ap« 
pears,  why  people  of  thefe  inirritable  confiitu* 
tions,  wjiich  is  another  expreflion  for  fenforial 
deficiency,  are  oflei>  inuph  injured  by  bathing 
in  a  cold  fpring  of  water ;  and  why  they  Ihould 
continue  but  a  very  flxort  time  in  baths,,  which 
are  colder  than  their  bodies;  and  fhould  gra« 
dually  inaxafe  both  the  degree  of  coldnefs  of  the 
water,  and  the  time  of  their  continuance  in  it,  if 
they  would  obtain  falutary  efFedls  from  cold  im* 
merfions.    See  ScdL  XIL  2.  1. 

On  the  other  hand,  in  all  cafes  where  the  heat 
of  the  external  furface  of  the  body,  or  of  the 
internal  furface  of  the  lungs,  i^  greater  than 
natural,  the  ufe  of  expofure  to  cool  air  may  be 
deduced.  In  fever-fits  attended  with  ftrength, 
that  is  with  great  quantity  of  fenforial  power,  it 
removes  the  additional  ftimulus  of  heat  from  the 
furfaces  above  mentioned,  and  thus  prevents  their 
cxccfs  of  ufelefs  motion ;  and  in  fevers  fits  at* 
3  tended 
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tended  with  debility,  that  is  with  a  deficiency  of 
the  quantity  of  fcnforial  power,  it  prevent!  thb 
great  and  dangerous  wafte  of  ^forial  powQr 
expended  ra  the  nnneceiiary  increafcof  the  ao« 
tions  of  the  glands  and  c^piUafrics  of  \ht  fkin  9n4 
kings. 

4.  In  the  fame  nranner,  when  any  one  is  long 
txpokd  to  very  cold  air,  a  quiefccnce  is  produced 
of  the  cutgneoufi  and  pulmonary  capillaries  and 
^bibrbents,  owing  to  the  deficiency  of  their  ufual 
Aitaulusof  heat;  and  this  quiefcence  of  fo  great 
»  quantify  of  veflels  affeds,  by  irritative  aiTocia-* 
tkm,  the  whole  abforbent  and  glandular  fyfiem^ 
which  becomes  in  a  greater  or  lefs  deg^ree  quief^ 
eent,  and  a  cold  fit  of  fever  is  produced. 

If  the  deficiency  of  the  llimulus  of  heat  19 
?e^  gfeat,  the  qukfcence  becomes  fo  general  ag 
to^extinguiih  life,  aa  in  thoCc  who  »rc  fro^s^en  tq 
deatb. 

If  the  deficiency  of  heat  be  4n  lefs  degree,  but 
yet  ib  great  as  in  f<Hne  m^fure  to  diforder  th^ 
fytkem,  and  ihould  occur  the  fucceeding  day,  it 
will  induce  g  greater  degree  of  qqiefcence  than 
before,  fromr  its  acting  in  concurrence  with  the 
period  of  tbe  diurnal  circle  of  adtions,  ei^plaincd 
in  Sea.  XXXVL  Hence  Gcom  a  (mall  begins 
Biog  a  greater  and  greater  degree  pf  quiefcenca 
msny  be  induced,  till  a  complete  fevertfit  is  fonn\ 
e4;  mid  vfhii^  will  continue  tp  repur  at  the 
periddd  by  wlabb  it  w^  po^fhioedt    Sm  S^ 

»U     ^  If 
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If  the  degree  of  quicfccnce  occalioned  hy 
defed:  of  the  flimulus  of  heat  be  very  great,  it 
will  recur  a  fecond  time  by  a  flighter  caufe,  than 
that  which  firft  induced  it-  If  the  caiife/ which 
induces  the  fecond  fit  of  quiefcence,  recurs  the 
fuccecding  day,  the  quotidian  fever  is  produced ; 
if  not '  till  the  alternate  day,  the  tertian  fever ; 
and  if  not  till  after  feventy-tvvo  hours  from  the 
firft  fit  of  quiefccnce,  the  quartan  fever  is  formed.' 
This  laft  kind  of  fever  recurs  lefs  frequently  thatt 
the  other,  as  it  is  a  difeaffe  only  of  thofe  of  die 
t^perament  of  aflbeiability,  as  mentioned. in 
SeS:.  XXXL;  for  in  other  conftitutions  the  capa- 
bility of  foiining  a  habit  ceafes,  before  the  new 
caufc  of  quiefcence  is  again  applied,  if  that  does 
hot  occur  fooner  than  in  fevcHty-two  hours. 
-  And  hence  thofe  fevers,  whofc  caufe  is  from 
cold  air  of  the  night  or  morning,  arc  more  liabld 
to  obfervx  the  folar  day  in  their  periods ;  while 
Oiofe  from  other  caufes  frequently  obfervethe 
'  hmar  day*ih  their  periods^  their  paroxyftnd^  re* 
turning  near  an  hour  later  every  day,  as  explainG(f 
in  Sea-  XXXVI.  •     ^ 

•  IV.  Another  fi^equent  caufe  of  the  cold  fits  of 
f^^^'cr  is  the  defcA  of  the  flimulos^'  of  <JiftedH'onC 
The  whole  arterial  fyftem  would  appear,  by  the 
cxpcrimehls  of  Haller,  to  be  irritable  by  naoth6i5 
ftrmulus,  and  the  motions-of  the'' h^art';^d  ali- 
mentary canal  are  certainly  ih  fome  meafure  dev 
I^endcnt-on  the  fame  caufe.-   See:"Se<9t.  XlV.  7; 

I  Hcnoe 
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Hence  there  can  be  no  wonder,  that  the  diminu- 
tion of  diftention  Ihould  frequently  induce  the 
quiefcence,  which  conflitutes  the  beginning  of 
fever-fits. 

Monliear  Lieutaud  has  judicioufly  mentioned 
the  deficiency  of  the  quantity  of  blood  amongfl: 
the  caufes  of  difeafes,  which  he  fays  is  frequently 
evident  in  difle6lions :  fevers  are  hence  brought 
on  by  great  haemorrhages,  diarrhoeas,  or  other 
evacuations ;  or .  from  the  continued  ufe  of  diet, 
which  contains  but  little  nourifhment ;  or  from 
the  exhauftion  occafioned  by  violent  fatigue,  or 
by  thofe  chronic  difeafesin  which  the  digeftion 
is  much .  impaired ;  as  where  the  ftomach  has 
been  long  afFeAed  with  the  gout  or  fcirrhus ;  or 
in  the  paralyfis  of  the  liver,  as  defcribed  in  Seft* 
XXX.  Hence  a  paroxyfm  of  gout  is  liable  to 
recur  on  bleeding  or  purging ;  as  the  torpor  of 
feme  vifcus,  wl\ich  precedes  the  inflammation  of 
the  foot,  is  thus  induced  by  the  want  of  the 
ftimulus  of  diftention.  And  hence  the  extremi- 
ties of  the  body,  ,as  the  nofe  and  fingers,  are  more 
Hable  to  become  cold,  when  we  have  long  ab- 
ftained  from  food;  and  hence  the  pulfe  is  in* 
creafed  both  in  ftrcngth  and  velocity  above  the 
natural  ftandard  after  a  fuU  meal  by  the  ftimulus 
of  diftention. 

Howeyer,  this  ftimulus  of  diftention,  like -the 
ftimulus  of  heat  above  defcribed,  though  it  con- 
tributes much  to  the  due  action  not  only  of  the 
t  D3  heart. 
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heart,  arteries,  and  alimentary  canal,  but  feerh» 
neceflary  to  the  proper  fectction  of  all  the  various 
glands;  yet  perhaps  it  is  not  the  fole  caufe  of 
ttny  of  thcfe  numerous  motions  t  for  as  the  lac- 
teals,  cutaneous  abforbents,  and  the  various  glands 
appea,r  to  be  ftimulatad  into'aflioli  by  the  pecu- 
li'af  pungency  of  the  fluids  they  abforb,  fo  in  the 
Inteftinal  canal  the  pungency  of  the  digeiling 
aliment,  or  the  acrimony  of  the  faeces,  fecms  .to 
contribute^  as  well  as  their  bulk^  to  promote  the 
periftaltic  motions;  and  in  the  arterial  fyftem^ 
the  momentum  of  the  particles  of  the  circulating 
blood,  and  their  aeritnony,  Simulate  the  arteries, 
at  well  as  the  diftention  occafioned  by  it*  Where 
the  pulfe  is  fmall  this  defedl  of  diftention  is  pre*' 
lent,  and  contribute  much  to  produce  the  febns 
irritativa  pulfu  debili,  or  irritative  fever  ynth 
weak  pulfe,  called  by  modem  writers .  nervous 
fever,  as  a  predifponent  caufe.  See  Se<9:»  XII.  1. 4. 
Might  not  the  transfufion  of  blood,  fuppofe  of 
four  ounces  daily  from  a  ftrong  man>  or  other 
healthful  animal,  as  a  iheep  or  an  afs,  be  ufed  in 
the  early  ftate  of  nervous  or  putrid  fevers  with 
great  profpecft  of  fuccefs  ? 

V.  The  defedt  of  the  momentum  of  the  parti- 
cles of  the  circulating  blood  is  another  caufe  of 
the  qqiefcence,  with  which  the  cold  fits  of  fever 
commence.  This  flimulus  of  the  momentum  of 
the  progrelfive  particles  of  the  blood  docs  not  aA 
over  the  whole  body  like  thofe  of  heat  and  dif* 

tention 
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tenlion  above  dcfcribfed,  btit  is  confined  to  thb 
Sutcrial  fyftem ;  and  difFei^  frbm  the  ftimultis  of 
the  diftcntion  of  the  bloody  as  thilch  a«  tlje  vibra^ 
tion  of  the  ait  does  from  the  tuttenti  of  it.  ' 
Thus  arc  the  different  organs  of  our  bodibs  ftr- 
muiated  by  fom-  diflferent  mechanic  properties  of 
the  external  world :  the  ferife  of  touch  by  thb 
preffure  of  folid  bodies  ifo  as  to  difiih^iih  their 
figure;  the  mufcular  fyftem  by  the  diftfention, 
which  they  occafion  ;  the  internal  furfac^  of  thfe 
arteries,  by  the  momentum  of  their  moving  par- 
ticles; and  the  auditory  nerv^^  by  thte  vibt-atioh 
of  them :  and  thefe  four  mechahic  properties  aife 
as  different  from  each  other  as  the  Vatious  che- 
mical onei,  which  are  odaptfcd  to  the  numei-oil« 
glands,  and  to  the  other  organs  of  fenfe. 

2.  The  momentum  of  the  progreflive  particles  * 
of  blood  is  compounded  of  their  velocity  and 
their  quantity  of  matter :  hence  whaterer  circum- 
fiance  diminifli  either  of  thefe  Without  propor- 
tionally increaling  the  other,  and  withbut  fiiper- 
adding  either  of  the  general  ftimuli  df  heat  or 
dtftention,  will  tend  to  produce  a  quiefeerJce  of  , 
fhe  arterial  fyftem,  2tnd  from  thencfc  pf  all  the 
other  irritative  motions,  which  are  conne<fted 
with  it 

Hence  in  all  thofe  conftitutions  or  difeafes 
where  fhe  blood  contains  a  greater  proportion  of 
ferum,  which  is  the  lighteft  part  of  its  compoli- 
tiOD,  the  puliations  of  the  arteries  ^re  weaker,  as 

D4  in 
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in  nervouSifevers,chlorofis,and  hyfteric  complaints; 
for  in  thefe  c^fes  the  momentum  of  the  progref- 
five  partioles  of  blood  is  lefs ;  and  hence,  where 
the  dcnfer  parts  of  its  compofition  abound,  as  the 
red  part  of  it,  or  the  coagulable  lymph,  the 
arterial  pulfations  are  ftronger;  as  in  thofe  of 
robuft  health,  and  in  inflammatory  difeafes. 

That  this  ftimulus  of  the  momentum  of  the 
particles  of  the  circulating  fluid  is  of  the  grcatc^ 
confequence  to  the  arterial  action,  appc  us  from 
the  experiment  of  inje^ling  air  into  the  blood 
veflels,  which  feems  to  dt  flroy  animal  life  from 
the  want  of  this  ftimulus  of  moment,  m ;  lOr  the 
diliention  of  the  arteries  is  not  diminifhcd  by  i{, 
it  poflTcfles  no  corrofive  acripiony,  and  is  lefs 
liable  to  repafs  the  valves  than  the  blood  itfelf; 
•fince  air-valves  in  all  machinery  require  much 
lefs  accuracy  of  conftru6lion  than  thofe  which 
are  oppofed  to  water. 

3.  One  method  of  increafing  the  velocity  of 
the  blood,  and  in  confequence  the  momentum  of 
its  particles,  is  by  the  exercife  of  the  body,  or  by 
the  fri6tion  of  its  furface ;  fo,  on  the  contrary, 
too  great  indolence  contributes  to  dccreafe  this 
ftimulus  of  the  momentum  of  the  particles  of 
the  circulating  blood,  and  thus  tends  to  induce 
quiefcencej  as  is  feen  in  hyfteric  oafes,  and 
chlorofis,  aqd  the  other  difeafes  of  fcdentary 
people. 

4,  Th^  velocity  of  the  particles  of  tbe^  blood  in 
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certain  circumftances  is  incrcafcd  by  venefeiSUon^ 
which,  by  removing  a  part  of  it,  dirainiflies  the 
refiftaticc  to  the  motion  of  the  other  parl^ 
and  hence  the  momentum  of  the  particl.es  of  it  is 
increafcd.  This  may  be  eafily  nnderftood  by 
conlidcring  it  in  the  extreme,  fince,  if  the  re- 
iiftance  was  greatly  increafed,  fo  as  to  overcome 
the  propelling  power,  there  could  be  no  velocity, 
and  in  confcquencc  no  momentum  at  alL  From 
this  circumftance  arlfes  that  curious  phasnome- 
non,  the -truth  of  which  I  have  been  more  than 
once  witiiofs  to,  that  venefe(9:ion  will  oflea  ia- 
flantaneoufly  relieve  thofe  nervous  pains,  which 
attend  the  cold  periods  of  hyfteric,  aflhraatic,  or 
epileptic  difeafes;  and  that  even  where  lai^ 
dofes  of  odium  have  been  in  vain  exhibited.  la 
thefe  cafes  the  pulfe  becomes  ftronger  after  the 
bleeding,  and  the  extremities  regain  their  natural 
warmth;  and  an  opiate  then  given  a^s  with 
much  more  certain  eflFeft. 

VI.  There  is  another  caufe,  which  feems  occa«- 
iionally  to  induce  quiefcence  into  fome  part  of 
our  fyftem,  I  mean  the  influence  of  the  fun  and 
moon ;  the  attra6lion  of  thefe  luminaries,  by  de-.- 
creafing  the  gravity  of  the  particles  of  the  blood, 
cannot  afFcft  their  momentum,  as  their  vis  inertiae 
remains  the  fame ;  but  it  may  neverthelefs  pro- 
duce fome  chemical  change  in  them,  becaufp 
whatever  aiFccfts  tlie  general  attra6tions  of  the 
particles  of  maUW  in^y  be  fuppofed  from  analogy 

to 


Digitized  by  VjOOQ IC 


4a  DISEASES        SfiCT.  XXXfl.  6.  i. 

to  ftflfeft  their  fpecific  attnuftions  or  affinities: 
Und  thas  the  flimulus  of  the  particles  of  Mood 
tnay  be  diminiflied,  though  not  their  momentum. 
As  the  tides  of  the  fea  obey  the  fouthing  and 
northing  of  the  moon  (allowing  for  the   time 
Ticccffary  lor  their  motion,  and  the  obflruAions 
of  the  fhores),  it  is  probable,  that  there  are  alfo 
litmofpheric  tides  on  both  fides  of  the  earthy 
whi(^  to  the  inhabitants  of  another  planet  might 
fo  defleA  the  light  as  to  refemble  the  ring  of 
Saturn.    Now  as  thefc  tides  of  water,  or  of  air> 
are  raifed  by  the  diminution  of  their  gravity,  it 
follows,  that  their  prcffure  on  the  furface  of  the 
earth  is  no  greater  than  the  preiUire  of  the  other 
parts  of  the  ocean,  or  of  the  atmofphere,  where 
no  fuch  tides  exift ;  and  therefore  that  they  can- 
not afie^  the  mercury  in  the  barometer.    In  the 
lame  manner,  the  gravity  of  all  other  terreftrial 
bodies  is  diminilhed  at  the  times  of  the  fouthing 
and  northing  of  the  moon,  and  that  in  a  greater 
degree  when  this  coincides  with  the  fouthing 
and  northing  of  the  fun,  and  this  in  a  ftill  greater 
degree  about  the  times  of  the  equinoaces.    This 
decreafc  of  the  gravity  of  all  bodies  during  the 
time  the  moon  paffes  our  zenith  or  nadir  might 
poflibly  be  Ihewn  by  the  flower  vibrations  of  a 
pendulum,  compared  with  a  fpring  clock,  or  with 
aftronomical  obfervation.    Since  a  pendulum  oT 
a  certain  length  moves  flower  at  the  line  than 
near  the  poles,  bccaufe  the  gravity  being  dimi*- 
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mfhed  and  the  vis  inertiee  continuing  the  ^me^ 
the  motive  power  is  lefs^  but  the  refiftance  to  be 
overcome  continues  the  fame.  The  combined 
powers  of  the  lunar  and  folar  attraction  are  efii« 
mated  by  Sirlfaac  Newton  not  to  exceed  ono 
7,868,850th  part  of  the  power  of  gravitation^ 
which  feems  indeed  but  a  fmall  circumftance  to 
produce  any  confiderable  efffe<ft  on  the  weight  of 
fubiunary  bodies,  and  yet  this  is  fuflicient  to  laift 
the  tides  at  the  isquator  above  ten  feet  high ;  and 
if  it  be  confidered,  what  fmall  impulfes  of  other 
bodies  procjuce  their  efFe6ls  on  the  organs  of 
fenfe  adapted  to  the  perception  of  them,  as  of 
vibration  on  the  auditory  nerves,  we  ihall  ceafe 
to  be  furprifed,  that  fo  minute  a  diminution  in 
the  gravity  of  the  particles  of  blood  ihould  fo  far 
BfkA  their  chemical  changes,  or  their  ftimulating 
quality,  as,  joined  with  other  caufes,  fomctinjes  to 
produce  the  beginnings  of  difeafes. 

Add  to  this,  that  if  the  lunar  influence  pra-» 
duces  a  very  fmall  degree  of  quiefocnce  at  firft^ 
and  if  that  recurs  at  certain  periods  even  with 
lefs  power  to  produce  quiefcence  than  at  firft, 
yet  the  quiefcence  will  daily  increafe  by  the 
•acquired  habit  ailing  at  the  fame  time,  till  at 
length  fo  great  a  degree  of  quiefcence  is  induced 
as  to  produce  phrenfy,  canine  madnefs,  epilepfy, 
hyfteric  pains  or  cold  fits  of  fever,  inftances  of 
many  of  which  are  to  be  found  in  Dr.  Mead's 
work  on  this  fubjedt.    The  folar  influence  alfo 
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appears  daily  in  fevcral  difeafes ;  but  as  darkncfs^ 
lilence,  fleqj,  and  our  periodical  meals  mark  the 
parts  6f  the  folar  circle  of  actions,  it  is  fomctimes 
dubious  to  which  of  thefe  the  periodical  returns 
of  thefe  difeafes  are  to  be  afcribed. 

As  far  as  I  have  been  able  to  obfervc,  the 
periods  of  inflammatory  difeafes  obfcrve  the  folar 
day;  as  the  gout  and  rheunjatifm  have  their 
greateft  quiefcence  about  xioon  and  midnight, 
and  their  exacerbations  fome  hom-s  after ;  as  they 
have  more  frequently  their  immediate  caufe  from 
cold  air,  inanition,  or  fatigue,  than  from  the 
cffe(9:s  of  lunations :  whilll  the  cold  fits  of  hyfte- 
ric  patients,  and  thofe  in  nervous  fevers,  more 
frequently  occur  twice  a  day,  later  by  near  half 
an*  hour  each  time,  according  to  the  lunar  day ; 
whilft  fome  fits  of  intermittents,  which  are  un- 
difturbed  by  medicines,  return  at  regular  folar 
periods,  and  others  at  lunar  ones ;  which  may, 
probably,  be  owing  to  the  difference  of  the 
;  periods  of  thofe  external  circumftances  of  cold, 
inanition,  or  lunation,  whiph  immediately  caufed 
them. 

We  muft,  however,  obfcrve,  that  the  periods 
of  quiefcence  and  exacerbation  in  difeafes  do  not 
always  commence  at  the  times  of  the  fyzygics  or 
quadratures  of  the  moon  and  fun,  or  at  the  times 
of  their  palTmg  the  zenith  or  nadir  ;  but  as  it  is 
probable,  that  the  flimulus  of  the  particles  of  the 
circumfluent  blood  is  gradually  diminifhcd  fronj 
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tbe  time  of  the  Quadratures  to  that  of  the  (ytcy- 
gies/  the  quiefoebGe  may  commence  at  any  hour? 
when  co-operating  with  other  caVifes  of  quicf- 
cence,  it  become*  great  enough  to  produce  a  dif-* 
eafe:  afterwards  it  will  continue  to  recur  at  the 
feme  period  of  the  lunar  or  folat  itifluence ;  the 
lame  caufe  operating  conjointly  with  the  acquired 
h^bit,  that  is  with,  the  catenation  of  this  new  mo-^ 
tion  with  the  diffevered  links  of  the  lunar  or  fdlar 
circles  of  animal  a<Slion.  ,  .    . 

''In  this  m^nritt!  the  periods  of  menftruation 
obfey  tht  lunar  month  with  great  exa6lncfs  ia 
heahby  patients  (and  perhaps  tlie  venereal  org^fm 
ih  brute  animals  docs  the  fame),  yet  tliefe  periods 
do  not  OMnmence  either  at  the  fyzygies  or  qua- 
dratures of  the  lunations,  but  at  whatever  time  of 
the  lunaf  periods  they  begin,  they  obferve  thte 
fame  in  their  returns  till  fome  greater  caufe 
difturbs  them.         « 

Heficc,  though  the  beft  way  to  calculate  the 
time  of  the  expe6led  returns  of  the  paroxyfms  of ' 
periodical  difeafes  is  to  count  the  number  of 
hours  between  the  commencement  of  the  two 
preceding  fits,  yet  the  following  obfervations  may 
be- worth  attending  to,  when  we  endeavoui^  to 
^cvent  the  returns  of  maniacal  or  epileptic  dif- 
eafes ;  whofe  periods  (at  the  beginning  of  them 
cfpecially)  frequently  obferve  the  fyzygies  of 
the  moon  and  fun,  and  particularly  about  the 
equinox. 
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The  greateft  of  the  two  tides  bappaiing  in 
every  revolution  of  the  moon^  is  that  when  the 
moon  approaches  neareft  to  the  zenith  or  nadir  t 
ibr  this  reafon^  while  the  fun  is  in  the  northern 
ligns,  that  is  during  the  vernal  and  fummei* 
months^  the  greater  of  the  two  diurnal  tides  ia 
<air  latitude  is  that>  when  the  moon  is  above  the 
liorizon ;  and  when  the  fun  is  in  the  fouthem 
£gns^  or  during  the  autumnal  and  winter  months^ 
the  greater  tide  is  that,  which  arifes  when  the 
moon  is  below  the  horizon ;  and  as  the  fun  ap- 
proaches fomcwhat  newer  the  earth  in  winter 
than  in  fummer,  the  greateft  equino<Slial  tides  ard 
obferved  to  be  a  little  before  the  vernal  equinox^ 
and  a  little  after  the  autumnal  one. 

Do  not  the  cold  periods  of  lunar  diffafes  com* 
mence  a  few  hours  befcre  the  fouthing  of  the 
moon  during  the  vernal  and  fummer  monthd^; 
and  before  the  northing  of  the  moon  during  the 
autumnal  and  winter  months  ?  Do  not  palfies 
and  apoplexies,  which  occur  about  the  equino^es^ 
happen  a  few  days  before  the  vernal  equinoctial 
lunation,  and  after  the  autumnal  one  ?  Are  not 
the  periods  of  thofe  diurnal  difeafes  more  obfti<» 
Iciate,  that  commence  many  hours  before  the 
fouthing  or  northing  of  the  moon,  than  of  thofe 
which  ccMnmence  at  thofe  times  ?  Are  not  thctfe 
palfies  and  apoplexies  more  dangerous  which  com*" 
mteice  many  days  before  the  fyzygies  of  the 
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mao%  than  thofe  which  happen  at  thofc  times  ? 
Sec  Sea.  XXXVI.  pn  the  periads  of  difeafes. 

VIL  Another  very  frequent  caufe  of  the  cold 
fit  of  fever  is  the  quieicence  of  ibme  of  thofe 
large  congeries  of  glands^  wluch  compofe  the 
liver,  fpken,  or  pancreas ;  one  or  more  of  which 
lire  frequently  fo  enlarged  in  the  autumnal  inter^^ 
mittents  as  to  be  perceptible  to  the  (ouch  ex* 
tenu^y;,,  and  are  called  by  the  vulgar  ague-cakes* 
Ais  theie  glands  are  flimulated  into  a6lion  by  the 
%i^i£c  pungency  of  the  fluids,  which  they,  ab- 
forb,,  ih^  general  caufe  of  their  quiefcence  feems 
to  be  too  great  inlipidity  of  the  fluids  of  the 
body,^  co-operating  perhaps  at  the  fame  time  with 
other  general  caufcs  of  quiefcence. 

Hence,  in  marfliy  countries  at  cold  feafons^ 

which  have  fucceeded  hot  ones,  and  amongfl 

thofe,  who  have  lived  on  innutritious  and  un« 

ftiraulating  diet,  thefe  agues  are  moft  frequent. 

The  enlai^ement  of  thefe  quiefcent  yifcera,  and 

the  fwelling  of  the  praecordia  in  many  other 

fevers,  is,  moft  probably,  owing  to  the  fame 

caufe ;  which  may  conlift  in  a  general  deficiency 

of  the. production  of  fenforial  power,  as  well  as 

ia  th^  d^miniihed  ftinvulation  of  the  fluids ;  and 

when  the  quiefccnqe  of  fo  great  a  number  of 

glands,  as  conflitutc  one  of  thofe  large  vifcera^ 

commences,  all  the  other  irritative  motions  are 

affci^ed  by  their  conne<5lion  with  it,  and  the  cold 

fit  of  fpver  is  produced. 

VIIL  There 
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Vltl.  There  are:  many  other  caufes,  which 
produce  quiefccnce  of  feme  part  of  the  animal 
iyftern,  as  fatigue^  hunger,  thirftj'  bad  diet,  dis- 
appointed Jove,  nnwhblcfome  air,  exhnirfti6n  froni 
evacuations,  and  mah^  others ;  but  the  lall  caufe^ 
that  wc  Ihall  mention,  as  frequently  produ6live 
of  cold  fits  of  fever,  is  fear  or  anxiety  of  mind* 
The  pains,  which  we  are  fii'ft  and  tnofl  generally 
acquainted  with,  have  been  produced  by  defedl 
of  fome  ftiniukis;  thus,  foon  after  our  nativity 
wc  become  acquainted  with  the  pain  from  the 
coldnefs  of  the  air,  from  the  want  of  refpiration^ 
and  from  the  want  of  food.  Now  all  thefe  paind 
occafioncd  by  dcfedl  of  flimuUis  are  attended 
with  quiefccnce  of  the  organ,  and  at  the  fame 
time  witli  a  greater  or  Icfs  degree  of  quiefccnce 
©f  other  parts  of  the  fyftem ;  thus,  if  we  evcil 
endure  the  pain  of  hunger  fo  as  to  mifs  one  meal 
inftead  of  our  daily  habit  of  repletion,  not  only 
the  periftaltic  motions  of  the  ftomach  and  bowels 
are  diminilhed,  but  we  are  more  liable' to  cold- 
nefs of  our  extremities,  as  of  our  nofes,  ai^ci'  cars, 
and  feet,  tlum  at  other  times* 

Now,  as  fear  is  originally  excited  by -our  hav- 
ing experienced  pain,  and  is  itlelf  a  painful  afFec- 
tio'%  thcfame  quiefccnce  of  other  fibrous  riiotions 
acconripanies  it,  as  has  been  moft  frequently  con- 
nected with  this  kind  of  pain,  as  explained  in 
Se6i»  A  VI.  8.  1.  as  the  coldnefs  and  palenefs  of 
the  flvin,  treuibling,  difliouk  refpiration^  indigef- 
A  tiouj 
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don,  and  other  fymptoms,  which  contribute  to 
form  the  cold  fit  of  fevers.  Anxiety  is  fear  con- 
tinued through  a  longer  time,  and,  by  producing 
dironical  torpor  of  the  fyftcm,  extinguifties  life 
flowly,  by  what  is  commonly  termed  a  broken 
heart. 

IX.  1.  We  now  ftep  forwards  to  cpnfider  the 
other  fymptoms  in  confequence  of  the  quiefcencc 
which  begins  the  fits  of  fever.  If  by  any  of  the 
circumfl:ances  before  defcribed,  or  by  two  or 
more  of  them  afting  at  the  fame  time,  ^  great 
degree  of  quiefcence  is  induced  on  any  confi- 
derable  part  of  the  circle  of  irritative  motions, 
the  whole  clafs  of  them  is  more  or4efs  difliurbed 
by  their  irritative  affociations.  If  this  torpor 
be  occafioned  by  a  deficient  fupply  of  fenforial 
power,  and  happens  to  any  of  thofe  part3 
of  the  fyftem,  which  are  aciuflomed  to  per- 
petual adliYity,  as  the  vital  motions,  the  torpor 
increafes  rapidly,  becaufc  of  the  great  expenditure 
of  fenforial  power  by  the  inceflant  activity  of 
thofe  parts  of  the  fyftem,  as  Ihewn  in  No.  3.  2. 
of  this  Se6lion.  Hence  a  deficiency  of  all  the 
fecietions  fucceeds,  and  as  animal  heat  is  pro- 
duced in  proportion  to  the  quantity  of  thofe  fe- 
cietions, the  coldnefs  of  the  Ikin  is  the  firft  cir- 
cumflance,  which  is  attended  to.  Dr.  Martin 
aflerts,  that  fome  parts  of,  his  body  were  warmer' 
than  natural  in  the  cold  fit  of  fever ;  but  it  i% 
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certain,  that  thofc,  which  arc  uncovered,  as  the 
fingers,  and  nofe,  and  ears,  are  much  colder  to 
the  touch,  and  paler  in  appearance. '  It  is  pof- 
fible,  that  his  experiments  were  made  at  the 
beginning  of  the  fubfcquent  hot  fits ;  which  cona- 
raence  with  partial  diftributions  of  heat,  owing 
to  fome  parts  of  the  body  regaining  their  natural 
irritability  fooncr  than  others. 

From  the  quicfcence  of  the  anaftomofing  ca- 
pillaries a  palenefs  of  the  (kin  fucceeds,  and  a 
lefe  fecretion  of  the  perfpirable  matter;  from  the 
quicfcence  of  the  pulmonary  capillaries  a  dif- 
ficulty of  refpiration  arifesi  and  from  the  quicf- 
cence of  the  other  glands  lefs  bile,  lefs  gaflric 
and  pancreaticjuice,  are  fecreted  into  the  ftomach 
suid  inteflines,  and  lefs  mucus  and  faliva  are 
,  poured  into  the  mouth;  whence  arifes  the  dry 
tongue,  coftivenefs,  dry  ulcers,  and  paucity  of 
urine.  From  the  quicfcence  of  the  abforbent 
fyftem  arifes  the  great  thirft,  as  lefs  moifture  b 
abforbed  from  the  atmofphere.  The  abforption 
from  the  atmofphere  wUs  obferved  by  Dr.  Liftei? 
to  amount  to  eighteen  ounces  in  one  night,  above 
what  he  had  at  the  fame  time  infenfiWy  per- 
fpired.  See  Langrifli.  On  the  fame  account  the 
urine  is  pale,  though  in  fmall  quantity,  for  the 
thinner  part  is  not  abforbed  from  it ;  and  when 
repeated  ague-fits  continue  long,  the  legs  fwell 
from  the  diminifhed  abforption  of  the  cellular 

abforbents. 
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From  the  quiefcence  of  the  inteftinal  canal  a 
lofs  of  appetite  and  flatulencies  proceed.  From 
the  partial  quiefcence  of  the  glandular  vifcera  a 
/welling  and  tenfion  about  the  praecordia  become 
fenfible  to  the  touch ;  which  are  occafioned  by  th^ 
delay  of  the  fluids  from  the  defcA  of  venous  or 
lymphatic  abforption.  The  pain  of  the  forehead, 
and  of  the  limbs,  and  of  the  fmall  of  the  back, 
arifes  from  the  quiefcence  of  the  niembranou$ 
fafcia,  or  mufcles'of  thofe  parts,  in  the  fame 
manner  as  the  fldn  becomes  painful,  when  the 
vcflels,  of  which  it  is  oxnpofed,  become  quiefcent 
fixMn  cold.  The  .trembling  in  confequence  of  the 
pain  of  coldnefs,  the  refl:leflhefs,  and  the  yawn* 
ing,  and  ftretching  of  the  limbs,  together  with 
the  ihuddering,  or  rigors  are  convulfive  mo- 
tions ;  and  will  be  explained  amohgft  the  difeafea 
of  volition;  Sea.  XXXIV. 

Sicknefs  and  vomiting  are  a  frequent  fymptcm:! 
in  the  beginnings  of  fever-fits,  the  mufcular 
fibres  of  the  ftomach  Ihare  the  general  torpor 
and  debility  of  the  fyftem;  their  motions  be- 
come firft  leflened,  and  flop,  ^nd  then  become 
retrograde;  for  the  a6t  of  vomiting,  like  the 
globus  hyfl:ericus  and  the  borborigmi  of  hypo^ 
chondrialis,  is  always  a  fymptom  of  debility, 
cither  from  want  of  fl:imulus,  as  in  hunger ;  or 
from  want  of  fenforial  power,  as  after  intoxica^ 
tion ;  or  from  fympathy  with  fome  other  torpid 
irritative  motions,  as  in  the  cold  fits  of  ague. 
Bee  Sea.  XII.  5.  5.  XXIX.  li.  and  XXXV. 
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1.  3.  where  this  a6l  of  vomiting  is  further  ex- 
plained. 

The  fraall  pulfe,  which  is  faid  by  fomc  wHters 
to  be  flow  at  the  commencement  of  ague-fits, 
and  which  is  frequently  trembling  and  intermit- 
tent, is  owing  to  the  quicfccncc  of  the  heart  and 
arterial  fyftem,  and  to  the  reliftance  oppofed  to 
the  circulating  fluid  from  the  inactivity  of  all  the 
glands  and  capillaries.  The  great  weaknefs  and 
inability  to  voluntary  motions,  with  the  infenfi- 
bility  of  the  extremities,  are  owing  to  the  general 
quiefcencc  of  the  whole  moving  f}^em  ;  or,  per- 
haps. Amply  to  the  deficient  prodiySlion  of  fen- 
forial  power. 

If  all  thefe  fymptoms  are  further  increafed,  the 
quiefcence  of  all  the  mufcles,  including  the  heart 
and  arteries,  becomes  complete,  and  death  enfues. 
This  is,  mofl:  probably,  the  cafe  of  thofe,who  are 
ftarved  to  death  Svith  cold,  and  of  thofe  who  are 
faid  to  die  in  Holland  from  long  flcaiting  on  their 
frozen  canals. 

1.  As  foon  as  this  gfencral  quiefcence  of  the 
fyftem  ceafes,  either  by  the  diminution  of  tho^ 
caufe,  or  by  the  accumulation  of  fen  forial  power^ 
(as  in  fyncope,  Se6l.  XIL  7.  1.)  which  is  the 
natural  confequcnce  of  previous  quiefcencc,  the 
-hot  fit  commences.  Every  gland  of  the  body  is 
DOW  ftimulated  into»ftrohger  action  than  is  na- 
tural, as  its  irritability  is  incrcafed  by  .accumula- 
tion of  fenforial  power  during  its  late  quiefcence, 

,    .  a  fuper- 
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a  fuperabundance  of  all  the  fecretions  is  produced, 
and  an  increafe  of  heat  in  confequence  of  the  in^ 
creafe  of  thefe  fecretions^  The  fkin  becomes  red, 
and  the  perfpiration  great,  owing  to  the  increafed 
adlion  of  the  capillaries  during  the  hot  part  of  the 
p^roxyfm.  The  fccrelion  of  perfpirable  matter  - 
is  perhaps  greater  during  the*  hot  fit  than  in  the 
fvveating  fit  which  follows ;  but  as  the  abforption 
of  it  alfo  is  greater,  it  does  not  fland  on  the  flcia 
in  vifible  drops :  add  to  this,  that  the  evaporation 
of  it  alfo  is  greater,  from  the  increafed  heat  of 
the  Ikin.  But  at  the  decline  of  the  hot  fit,  as  the 
mouths  of  the  abforbents  of  the  Ikin  are  expofed 
to  the  cooler  air,  or  bed  clothes,  thcfe  veflels  fooner 
lofe  their  increafed  activity,  and  ceafe  to  abforb 
more  than  their  natural  quantity  :  but  the  fccern- 
ing  veflels  for  fome  time  longer,  being  kept  warm 
by  the  circulating  blood,  continue  to  pour  put  an 
increafed  quantity  of  "perfpirable  matter,  which 
now  ftands  on  the  Ikin  in  large  vifible  drops; 
the  exhalation  of  it  alio  being  leflened  by  the  - 
greater  coolncfs  of  the'  flcin,  as  well  as  its  ab-, 
forption  by  the  diminiflied  a<ftion  of  the  lympha- 
tics.    See  Clafs  I.  1.2.3. 

The  increafed  fecretion  of  bile  and  of  other 
fluids  poured  into  the  inteftines  frequently  in- 
duces a  purging  at  the  decline  of  the  hot  fit ;  for 
as  the  external  abforbent  veflels  have  their  mouths 
expofed  to  the  cold  air,  as  above  mentioned,  they 
ceafe  to  be  excited  into  unnatural  activity  fooner 
than  the  fecretory  veflels,  whofe  mouths  are  ex- 

E  3  pofcd 


Digitized  by  VjOOQ IC 


i4  DISEASES       Sect.  XXXII.  9. 2. 

J)ofed  to  the  warmth  of  the  blood :  now,  as  the 
internal  abforbents  fympathize  with  the  external 
ones,  thefe  alfo,  which  during  the  hot  fit  drank 
tip  the  thinner  part  of  the  bile,  or  of  other  fecret- 
ed  fluids,  lofe  their  increafed  a<5tivity  before  the 
gland  lofes  its  increafed  a6livity,  at  the  decline  of 
the  hot  fit ;  and  the  loofe  deje6lions  are  produced 
from  the  fame  caufe,  that  the  increafed  perfpira- 
tion  (lands  on  the  furface  of  the  Ikin,  from  the  in* 
creafed  ablorption  ceafing  fooner  than  the  increaf* 
ed  fecretion. 

The  urine  during  the  cold  fit  is  in  fmall  quan- 
•tity  and  pale,  both  from  a  deficiency  of  the  fecre- 
tion and  a  deficiency  of  the  abforption.  During 
the  hot  fit  it  is  in  its  ufual  quantity,  but  verj^  liigh 
coloured  and  turbid,  becaufe  a  greater  quantity 
had  been  fecreted  by  the  increafed  a<5lion  of  the 
kidneys,  and  alfo  a  greater  quantity  of  its  more 
aqueous  part  had  been  abforbed  from  it  in  tlie 
bladder  by  the  increafed  adlion  of  tlie  abforbents ; 
and  laflly,  at  the  decline  of  the  hot  fit  it  is  in  large 
quantity  and  lefs  coloured,  or  turbid,  becaufe  the 
abforbent  vefTcls  of  the  bladder,  as  obferved  above, 
lofe  their  increafed  adlion  by  fympathy  with  the 
cutaneous  ones  fooner  than  the  fecretory  veflfels  of 
the  kidneys  lofe  their  increafed  activity.  Hence 
the  quantity  of  the  fediment,  and  the  colour  of  the 
urine,  in  fevers,  depend  much  on  the  quantity  fe- 
creted by  the  kidneys,  and  the  quantity  abforbed 
from  it  again  in  the  bladder :  the  kinds  of  fedi- 
ment, as  the  lateritious,  purulent,  mucous,  or 

bloody 
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bloody  fcdimcnts,  depend  on  other  caufes.  It 
ihould  be  obferved,  that  if  the  fweating  be  in- 
creafed  by  the  heat  of  the  room,  or  of  the  bed- 
clothes, a  paucity  of  turbid  urine  will  con* 
tinue  to  be  produced,  as  the  abforbents  of  the 
bladder  wil]  haye  their  aftivity  increafed  by  their 
fympathy  with  the  veffels  of  the  flcin,  for  the 
purpofe  of  fupplying  the  fluid  expe^ided  in  per- 
Ipiration. 

The  pulfe  becomes  ftrong  and  full  owing  to 
the  increafed  irritability  of  the  heart  and  arteries, 
from  the  accumulation  of  fenforial  power  during 
their  quiefccncc,  and  to  the  quicknefs  of  the  re- 
turn (rf  the  blood  from  the  various  glands  and  ca* 
pillaries.  This  increafed  a<ftion  of  all  the  fecretory 
vefiels  does  not  occur  very  fuddenly,  nor  uni  verfel- 
ly  at  the  fame  time.  The  heat  feems  to  begin  about 
the  centre,  and  to  be  diffufed  from  thence  irre- 
gularly to  the  other  parts  of  the  fyftem.  This 
may  be  owing  to  the  fituation  of  the  parts  which 
firft  became  quiefcent  and  caufed  the  fever-fit, 
efpecially  when  a  hardnefs  or.  tumour  about  the 
praecordia  can  be  felt  by  the  hand  ;  and  hence 
this  part,  in  whatever  vifcus  it  is  feated,  might  be 
the  firft  to  regain  its  natural  or  increafed  irrita* 
baity. 

3.  It  muft  be  here  noted,  that,  by  the  increafed 
quantity  of  heat,  and  of  the  impulfe  of  the  blood 
at  the  commencement  of  the  hot  fit,  a  great  in- 
ercafe  of  ilimulus  is  induced,  and  is  now  added 
to  the  increafed  irritability  of  the  fyftem,  which 
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Ava?  occafioned  by  its  previous  quiefcence.  This 
additional  ftimulus  of  heat  and  momentum  of 
the  blood,  augments  the  violence  of  the  move- 
ments of  the  arterial  and  glandular  fyftem  in  an 
incrcafing  ratio.  Thcfe  violent  exertions  flill . 
producing  more  heat  and  gi'eater  momentum  of 
the  moving  fluids,  till  at  length  the  fenforial  power 
l^ccomes  wafted  by  this  great  ftimulus  beneath 
its  natural  quantity,  and  predifpofes  the  fyftem  to 
^  fecond  cold  fit. 

At  length  all  thefe  unnatural  exertions  fponta- 
neoufly  fubfide  with  the  increafed  irritability  that 
produced  them;  and  which  was  itfelt  produced 
h^he  preceding  quiefcence,  in  the  fame  manner 
as  the  eye,  on  coming  from  darknefs  into  day- 
light, in  a  little  time  ceafes  to  be  dazzled  and 
pained,  and  gradually  recovers  its  natural  degree 
.   of  irritability". 

4.  But  if  the  incrc^e  of  irritability,  and  the 
confcquent  ipcreafe  9f  the  ftimulus  of  heat  and 
momQ^tu^n,  produce  more  violent  exertions  than 
thofe  above  defcribed  j  great  pain  arifes  in  fome 
pgrt  of  the  mpving  fyftem,  as  in  the  membranes 
of  the  brain^  pleura,  or  joints;  and  new  mptions 
of  the  veffels  are  produced  in  coiifequqnce  of  thi$ 
pain,  which  are  called  inflammation ;  or  <te-; 
liriura  or  ftupor  arifes ;  as  explained  in  Se6l.:XXI. 
and  XXXIII. :  for  the .  immediate  effect  is  the 
fame,  whether  the  great  energy  of  the  moving 
prgans  arifes  from  an-  increafe  o(  ftimuli^^  or  an, 

;  increafQ 


Digitized  by  VjOOQ IC 


Sect.  XXXII:  lo.  i.    OF  IRRITATION,  57 

increafc  of  irritability  ;  though  in  the  former  cafe 
^he  vvafte  of  fenforial  power  leads  to  debility,  {^icj 
in  the  latter  to  healthy 

RecaptuJation* 

X*  Tbofe  mufcles,  which  are  lefs  frequently 
exerted,  and  whofe  a6lions  are  interrupted  by 
fleep,  acquire  lefs  accumulation  of  fenforial 
power  during  their  quiefcent  ftate,  as  the  mufcles 
of  locomotion.  In  thefe  mufcles  a'fter  great  ex- 
^crtion,  that  is,  after  great  exhauftion  of  the  fenfo* 
rial  power,  the  pain  of  fatigue  enfues ;  and  dur* 
ing  reft  there'is  a  renovation  of  the  natural  quaiK 
tity  of  fenforial  power ;  but  where  the  reft,  or 
quiefcence  of  the  mufcle,  is  long  continued,  a 
quantity  of  fenforial  power  becomes  accumulated 
beyond  what  is  neceflary  ;  as  appears  by  the  un- 
cafinefs  occafioncd  by  want  of  exercife;  and 
which  in  young  animals  is  one  caufe  exciting 
them  into  adlion,  as  is  fecn  in  the  play  of  pup- 
pies and  kittens. 

But  when  thofe  mufcles,  which  are  habituated 
to  perpetual  actions,  as  thofe  of  the  flomach  by 
the  ftimulus  of  food,  thofe  of  the  veflels  of  the 
ftin  by  the  ftim\ilus  of  heat,  and  thofe  which 
conftitute  the  arteries  and  glands  by  the  ftimu- 
lus of  the  blood,  become  for  a  time  quiefcent, 
from  the  want  of  their  appropriated  flimuli,  or  by 
their  aflbpiations  with  other  quiefcent  parts  of  the 
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fyflcm ;  a  greater  accumulation  of  fenforial  power 
is  .acquired  during  their  quiefcence,  and  a  greater 
or  quicker  exhauftion  of  it  is  produced  during 
their  increafed  a6lion. 

This  accumulation  of  fenforial  power  from  de- 
ficient a6lion,  if  it  happens  to  the  flomach  from 
want  of  fiDod,  occasions  the  pain  of  hunger ;  if  it 
happens  to  the  veffels  of  the  ikin  from  want  of 
heat,  it  occalions  the  pain  of  cold ;  and  if  to  the 
arterial  fyftem  from  the  want  of  its  adapted  fti- 
muli,  many  difagreeable  fenfations  are  occafion- 
ed,  fuch  as  are  experienced  in  the  cold  fits  of 
intermittent  fevers,  and  are  as  various,  as  there 
arc  glands  or  membranes  in  the  fyftem,  and  arc 
generally  termed  univerfal  imeafincfs. 

When  the  quiefcence  of  the  arterial  fyftem  is 
not  owing  to  defei9:  of  ftimulus  as  above,  but  to 
the  defe6ti5ce -quantity  of  fenforial  power,  as  in 
lh0^  commencement  of  nervous  fever,  or  irritative 
fever  with  weak  pulfe,  a  great  torpor  of  this  fyf- 
tem is  quickly  induced ;  becaufc  both  the  irrita- 
tion  from  the  ftimulus  of  the  blood,  and  the  af- 
fociatioti  bf  the  vafcular  motions  with  each  other, 
continue  to  excite  the  arteries  into  a6lion,  and 
thence  quickly  exhauft  the  ill-fupplied  vafcular 
mufcles  ;  for  to  reft  is  death  ;  and  therefore  thofe 
vafcular  tpufcles  continue  to  proceed,  though 
with  feebler  a6^ion,  to  the  extreme  of  wearinef$ 
or  faintnefs :  while  nothing  iimilar  to  tliis  aflfedls 
the  locomotive  mufcles^  whdfe  anions  are  gen6-r 
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rally  caufed  by  volition,  and  not  much  fubjeft 
cither  to  irritation  or  to  other  kinds  of  aflbcia- 
tions  befides  the  voluntary  ones,  except  indeed 
when  they  are  excited  by  the  lafh  of  flavery. 

In  thefe  vafcular  mufcles,  which  are  fubjeit  to 
perpetual  a6lion,  and  thence  liable  to  great  accu- 
mulation of  fenforial  power  during  their  qaicf* 
cence  from  want  of  ftimulus^  a  great  increafe  of 
activity  occurs,  either  from  the  renewal  of  their 
accuftomed  ftimulus,  or  even  from  much  left 
quantities  of  ftimulus  than  ufiial.  This  increafe 
of  a6lion  conftitutes  the  hot  fit  of  fever,  which 
is  attended  with  various  increafed  fecretions,  with 
great  concomitant  heat,  and  general  uneafinefs. 
The  uneafinefs  attending  this  hot  paroxyfin  of 
fever,  or  fit  of  exertion,  is  very  different  from 
that,  which  attends  the  previous  cold  fit,  or  fit 
of  quiefcence,  and  is  frequently  the  caufe  of  in- 
flammation, as  in  pleurify,  which  is  treated  of 
in  the  next  fe^liouv? 

A  fimilar  eflfeft  occurs  after  the  quiefcence  of 
our  organs  of  fenfe ;  thofe  which  arc  not  fubjeft 
to  perpetual  aftion,  ^s  the  tafte  and  fmell,  arc 
lefs  liable  to  an  exuberant  accumulation  of  fenfo- 
rial power  after  their  having  for  a  time  been  in- 
aftive ;  but  the  eye,  which  is  in  perpetual  allien 
daring  the  day,  becomes  dazzled,  and  liable  to 
inflammation  after  a  temporary  quiefcence. 

Where  the  previous  qqiefccnce  has  been  ow- 
ing to  a  defcA  of  fenforial  power,  and  not  to  a 
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dcfeft  of  iliraulus,  as  in  the  imtative  fever  with 
weak  pulfe,  a  fimilar  increafe  of  aiftivity  of  the 
^irterial  fyftem  fucceeds,  either  from  the  ufual 
ftimulus  of  the  blood,  or  from  a  fiimulus  left 
thrrn  ufual ;  but  as  there  is  in  general  in  thefe 
cafes  of  fever  with  weak  pulfe  a  deficiency  of  the 
quantity  of  the  blood,  the  pulfe  m  the  hot  fit  is 
weaker  than  in  health,  though  it  is  fironger  than 
in  the  cold  fit,  as  explained  in  No.  2,  of  this  fec- 
tion.  But  at  the  fame  time  in  thofe  fevers,  where 
the  defcA  of  initation  is  owing  to  the  defeat  of 
the  quantity  of  fenforial  power,  as  well  as  to  the 
defe<^  of  ftimulus,  another  circumftance  occurs ; 
which  confifts  in  the  partial  diftribution  of  it, 
as  appears  in  partial  flufhings,  as  of  the  face  or 
bofom,  while  the  extremities  are  cold ;  and  in 
the  increafe  of  particular  fecretions,  as  of  bile,  fali- 
Va,  infenfible  perfpiration,  with  great  heat  of  thq 
Ikin,  or  with  partial  fweats,  or  diarrhoea. 

There  arc  alfo  many  uncafy  fenfations  attend- 
ing thefe  incrcafed  adions,  which  like  thofe  be- 
longing to  the  hot  fit  of  fever  with  ftrong  pulfe, 
are  frequently  followed  by  inflammation,  as  in 
fcarlet  fever ;  which  inflammation  is  ncverthe- 
lefs  accompanied  with  a  pulfe  weaker,  though 
quicker,  than  the  pulfe  during  the  remiffion  or 
intermiflSon  of  the  paroxyfms,  though  ftrongec 
than  that  of  the  previous  cold  fit. 

From  hence  I  conclude,  that  both  the  cold  and 
hot  fits  of  fever  are  neceflTary  confcquei)ccs  of  thq 
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perpetual  and  inceflant  a^i©n  of  the  arteriaJ  and 
glandular  iyflem ;  fince  thofe  mufcular  fibres  and 
thofe  organs  of  fenfe,  which  arc  moft  frequently 
exerted,  become  neceflarily  moft  afFecfted  bodi 
with  defedl  and  accumtilation  of  fenforial  power : 
and  that  hence  fever-jft/s  are  not  an  effort  of  nature 
io  relieve  her/elf,  and  that  therefore  they  Ihould 
always  be  prevented  or  diminilhed  as  much  as 
poffible,  by  any  means  which  decreafe  the  gene* 
ral  or  partial  vafcular  anions,  when  they  arc 
greater,  or  by  increafing  them  whpn  they  arc 
lefs  than  in  health,  as  defcrib«d  in  Se6l,  XII. 
6.  1. 

Thus  have  I  endeavoured  to  explain,  and  I 
hope  to  the  fatisfacSlion  of  the  candid  and  patient 
reader,  -^he  prinqipal  fymptoms  or  circumfiance$ 
of  fever  without  the  introdudlion  of  the  fuperna- 
tural  power  of  fpafm.  To  the. arguments  in  fa- 
vour of  the  dodlrine  of  fpafm  it  may  be  fuffi- 
cient  to  reply,  that  in  the  evolution  of  medical  as 
well  as  of  dramatic  cataftrophe, 

Ncc  Dcus  interGt,  nifi  dlgnus  vindice  nodus 
Incident^  '  Hoii.> 

XI.  1.  Since  Ijprihtcd  the  above  in  the  firft 
edition  of  this  work,  I  am  told,  thatt  the  fpafmo-  ' 
die  do<!ftrine  of  fever  has  yet  its  advocates ;  who 
believe  that  the  coldnefs  at  the  beginning'' pf  in- 
termittent fevers  is  owing  to  a  fpafm  of  the  cuta- 
neous veflels.  But  as  the  Ikin  is  at  that  time  lax 
and  foft,  the  mufcular  fibres  of  thofe  cutaneous 
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vcflels  cannot  be  in  a6lion  or  contra<9iion,  which 
conftitutc  fpafm.  Whence  we  have  the  eviickncc 
both  of  our  fight  and  touch  againft  this  wild  ima* 
gination. 

Others  have  advanced,  that  this  fpafmodic 
contra6\ion  of  the  cutaneous  veffels  or  pores  con* 
fines  the  heat,  or  drives  it  to  the  heart ;  which 
in  the  hot  fit  of  fever  repels  the  heat  again  to  the 
Ikin  by  its  reaction.  Thofe,  who  efpoufe  this 
do6lrine,  feem  to  conceive,  that  the  particles  of 
heat  are  as  large  as  Ihot-coms,  or  as  the  globules 
pf  blood;  and  not  that  it  is  an  ethereal  fluid, 
in  which  all  things  are  immerfed,  and  by  which 
all  things  are  penetrated;  an  opinion  which  origi- 
nated from  Galen,  and  mufl  have  been  founded 
on  a  total  ignorance  of  chemi^ry,  and  natural 
philofophy.  Others,  I  hear,  ftill  fuppofc  cpld 
la  be  a  flimulus,  not  underftanding  tliat  it  is 
fimply  the  abfence  of  heat;  and  that  darknefs 
i«ight  as  well  be  called  a  flimulus  to  the  eye,  or 
hunger  a  flimulus  to  the  flomach,  as  cold  to  our 
fenfe,  which  perceives  heat ;  which  is  commonly 
confounded  with  our  fenfe  of  touch,  which  per- 
ceives figure.  The  pain,  which  we  experience 
on  being  expofcd.to  a  want  of  heat,  which  is 
termed  chillnefs,  or  coldncfs ;  and  the  pain  we 
experience  in  our  organs  of  digeflion  from  the 
want  of  food,  which  is  termed  hunger ;  both 
ftrife  from  the  inadlivity  of  thofe  vefiels,  which 
QUght  to  be  either  perpetually,  or  at  periodical 

times 
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times  ftimulated  into  aAion.  Sec  Setft.  XIIL  3. 2. 
And  the  fhivering  or  a<Stions  of  the  fubcutaneous 
mufcles,  when  we  arc  cold,  are  in  confequcncc 
of  the  pain,  or  voluntary  exertion  to  relieve  that 
pain,  and  originate  from  the  want  of  fUmuius^ 
not  from  the  excefs  of  it 

lu^this  age  of  reafon  it  is  not  the  opinions  of 
otliers,  but  the  natural  phasnomena,  on  which 
thofe  opinions  are  founded,  which  deferve  to  be 
canvafled.  And  with  the  fuppofed  exiftence  of 
ghofts  or  apparitions,  witchcraft,  vampyrifm,  af- 
trology,  animal  magnetifm,  and  American  ti;ac- 
tors,  fuch  theones  as  the  above  muft  vanifli  like 
the  fcenery  of  a  dream ;  as  tHey  confift  of  fuch 
combinations  of  ideas,  as  have  no  prototype  or 
correfpondent  combinations  of  material  objects 
exiting  in  nature. 


SECT. 
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SECT,    xxxiir. 

DISEASES    OE*    fiENSATIOi;fi 

I.  Amotions  excited  by  fenfatlon*  Digejtwn,  Generation, 
Pleafiite  af  exijlence.  Hypochondriacifm,  2.  Pean  in^ 
traduced^  Sen/itive  fevers  of  two  kinds.  3.  Twofenforial 
powers  exerted  in  fenjitive  fevers*  Size  of  the  blood* 
Nervous  fevers  dijlinguijhed  from  putrid  ones,  ^he  feptic 
and  antifeptic  theory.  4.  ^wo  kinds  of  delirium.  5* 
Other  animals  are  lefs  liable  to  delirium^  cannot  receive  our 
contagious  difeafcsy  and  are  lefs  liable  to  madnefs.  II.  I • 
Sen/itive  'motions  generated.  2.  Inflammation  explained* 
3.  Its  remote  caufesfrom  excefs  of  irritation^  or  of  irrita^ 
tility^  not  from  thofe  pains  which  are  owing  to  defeH  of 
irritation.  New  vejfels  produced^  and  much  heat.  /^.  Pu" 
rulent  matter  fecreted.  5.  Contagion  explained.  6.  ^- 
ccived  but  once.  7.  If  common  matter  be  contagious? 
8.  fVhy  fome  contagions  are  received  but  once.  9.  fFhy 
ethers  may  be  received  frequently.  Contagions  offmall-pox 
and  meafles  do  not  a£l  at  the  fanu  time.  Two  cafes  of 
fuch  patients.  10.  The  blood  from  patients  in  thefmall" 
pox  will  not  infe^  others.  Cafes  of  children  thus  imculat-^ 
ed.  The  variolous  contagion  is  Viot  received  into  the  blood. 
It  afls  by  fenjitive  ajjociation  between  thefiomach  andfkin. 
111.  I .  Abforption  of  folids  and  fluids .  %.  Art  of  healing 
ulcers,  3.  Mortification  attended  with  lefs  pain  in  weak 
people. 

I.  1.  As  many  motions  of  the  body  are  ex- 
cited and  continued  by  irritations,  fo  others  re- 
quire. 
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quire,  cither  conjun6lly  with  thefe,  or  feparately, 
the  pleafurable  or  painful  fenfations,  *  for  the 
purpofe  of  producing  them  \vith  due  energy. 
Amongft  thefe  the  bufinefs  of  digeftion  fupplies 
us  with  an  inftance:  if  the  food,  which  we  fwal- 
low,  is  not  attended  with  agreeable  fenfktion,  it 
digefts  lefs  perfeAly;  and  if  very  difagreeable 
fenfation  accorop^ies  it,  fuch  as  a  naufeous  idea^ 
or  Very  difguflful  tafte,  the  digeftion  becomes  im- 
peded; or  retrograde  motions  of  the  ftomach  and 
oefophagus  fuccecd,  and  the  food  is  ejedled. 

The  bufinefs  of  generation  depends  fomuch 
on  agreeable  fenfation,  that,  where  the  objedl  is 
difguflful,  neither  voluntary  exertion  nor  irrita* 
tion  can  efFedl  the  purpofe ;  which  is  alfo  liable 
to  be  interrupted  by  the  pain  of  fear  or  bafhful* 
nefs. 

Befides  the  *pl^fure,  which  attends  the  irrita- 
tions produced  by  the  objedls  of  luft  and  hunger,  • 
Acre  feems  to  be  a  fum  of  pleafurable  affedtioa 
accompanying  the  various  fecretions  of  the  nume- 
rous glands,  which  conftitute  the  pleafure  o£ 
life,  in  contradiflindkion  to  the  tedium  vitac. 
This  qiantity  or  fum  of  pleafurable  afFedlioa 
fcems  to  contribute  to  the  due  or  energetic  per- 
formance of  the  whole  moveable  fyftem,  ai  well 
that  of  the  heart  and  arteries,  as  of  digeftion  and 
of  abforption  ;  finoe  without  the  due  quantity  of 
pleafurable  fenfation,  flatulency  and  hypocbonr 
driacifm  aS[t6k  the  inteftines,  and  a  langupr 
Toi.,  ih  F  fei^e» 
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feizes  the  arterial  polfatlons  and  fecretions;  as 
occurs  in  great  and  continued  anxiety  of  the  mind. 

3,  Belides  the  febrile  motions  occafioned  by 
irritation,  defcribed  in  Sed.  XXXII.  and  termed 
irritative  fever,  it  frequently  happens  that  pain  it 
excited  by  the  violence  of  the  fibrous  contrac* 
tions;  and  other  new  motions  are  then  fuper- 
^dded,  in  confequence  of  fenfation,  which  we 
ihall  term  febris  fenfitiva,  or  fenlitive  fever.  It 
muft  be  obferved,  that  moft  irritative  fevers  be- 
gin with  a  decreafed  exertion  of  irritation,  owing 
to  defeat  of  ftimulus ;  but  that  on  the  contrary 
the  fenlitive  feuers  or  inflammations,  generally 
begin  with  the  increafed  exertion  of  fenfation^ 
M  mentioned  in  Se<5l.  XXXI.  on  temperaments : 
for  though  the  cold  fit,  which  introduces  inflam- 
mation, commences  with  decreafed  irritation,  yet; 
the  inflammation  itfelf  commences  in  tlie  hot 
£t  daring  the  increafe  of  feniation.  Thus  a  com« 
mon  puftule,  or  phlegmon,  in  a  part  of  little 
fcnfibility  does,  not  excite  an  inflammatory  fe* 
ver ;  but  if  the  ilomach,  inteftines,  or  the  ten- 
der fubflancc  beneath  the  nails,  be  injured,  great 
ienfation  is  produced,  and  the  whole  fyflem  i» 
Arown  into  that  kind  of  exertion,  which  confti* 
totes  inflammation, 

.Thefe  fenfitive  fevers,  like  the  irritative  ones^ 

fcfolve  themfelvcs  into  thofe  with  arterial  ftrength, 

and  thofe  with  airterial  4ebility,  that  is  with  ex^ 

oef«  or  dcfedl  of  fenforial  power;  thefe  may  be 

3  '        tern^ 
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tcnne4  the  febris  feDlitiva  pulfu  forti,  fcnfitiv* 
fever  with  ftrong  pulfe,  which  is.th&fynocha, 
or  inflammatory  fever ;  and  the  febris  fe^fitiva 
pulfu  debili,  fenfitive  fever  with  w^k  pulfc, 
\yhich  U  the  typhus  grayior,  or  ptttrii  fever  of 
forae  writers. 

3.  The  inflammatory  fevers,  which  are  heiia 
termed  fenlitive  fevers  with  fl:rong  pulfe>  are  ge» 
nerally  attended  with  fome  topical  inflammation,^ 
as  pleurify,  peripneumony,  or  rheum^tilin,  which 
diflinguiflies  them  from  irritative  feveirs  with* 
ftrong  p^lfe.  The  pulfe  i^  ftrong,  quick,  an4 
ftill ;  for  in  this  fever  there  is  great  irritation,  as 
well  as  great  fenfation,  employed  in  moving  the^ 
arterial  fyftem.  The  fiae,  or  coagulable  lymph, 
which  appears  on  the  blood,  is  probably  an  in-^ 
ereafed  fecretion  from  the  inflamed  internal  lin*- 
ing  of  the  whole  arterial  fyftem,  the  thinner  part 
being  taken  away  by  the  incre^fed  ablorption  of 
the  inflamed  lymphatics. 

The  fenfitive  fevers  with  weak  pulfe,  which 
are  tequecj  putrid  or  malignant  fevers,  are  dif* 
tinguiftied  from  irritative  fevers  with  weak, 
pulfe,  called  nervous  fevers,  defcribed  in  the  laft 
fedlioq,  as  the  former  corrfift  of  inflammation 
joined  with-  debility,  and  the  latter  of  debility 
alone.  Hence  there  is  greater  heat  ajid  mora 
florid  colour  of  the  flcin  in  the  former,  with  petc-» 
chiae^  or  purple  fpots,  and  aphthae,  or  floughs  iij 
^^  ■  ~       -the 
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the  throaty  and  generally  with  previous  conta- 
gion. 

When  animal  matter  dies^  as  a  flough  in  the 
throat,  or  the  mortified  part  of  a  carbuncle,  if  it 
be  kept  moid  and  warm,  as  during  its  adhefion 
to  a  living  body,  it  will  foon  putrefy.  This  and 
Ae  origin  of  contagion  from  putrid  animal  fub- 
^ances,  feem  to  have  given  rife  to  the  feptic  and 
totifeptic  theory  of  thefe  fevers. 

The  matter  in  puftules  and  ulcers  is  thus  liable 
to  become  putrid,  and  to  produce  microfcopic 
animalcula ;  the  urine^  if  too  long  retained^  may 
alfo  gain  a  putrefcent  fmell,  as  well  as  the  alvine 
feces;  but  fome  writers  have  gone  fo  far  as  to 
believe,  that  the  blood  itfelf  in  thefe  fevers  has 
&ielt  putrid,  when  drawn  from  the  arm  of  the 
patient ;  but  this  feems  not  well  founded ;  lince 
a  fingle  particle  of  putrid  matter  taken  into  the 
blood  can  produce  fever,  how  can  we  conceive 
that  the  whole  mafs  could  continue  a  minute  in 
a  putrid  flate  without  deftroying  life  ?  Add  to 
this^  that  putrid  animal  fubilances  give  up  air, 
as  in  gangrenes;  and  that  hence  if  the  blood 
was  putrid,  air  ihpuld  be  given  out,  which  in 
the  blood- veflcls  is  known  to  occafion  inunediatc 
death. 

In  thefe  feniitive  fevers  with  ftrong  pulfe  (or 
inflammations)  there  are  two  fenforial  faculties 
concerned  in  producing  the  difeafe,  viz.  irrita- 
tion and  fcnfation;  and  hence,  as  their  com- 
bined 
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bined  SL&ion  i$  more  violent  the  general  quaa- 
tity  of  fenforial  power  becomes  further  exhauft* 
cd  during  the  exacerbation,  and  the  fyftera  more 
rapidly  weakened  than  in  irritative  fever  with 
ftrong  pnlfc ;  where  the  fpirit  of  animation  is 
weakened  by  but  one  mode  of  its  exertion :  fo  that 
this  febris  fenfitiva  pulfu  forti  (or  inflammatory 
fever)  may  be  confidered  as  the  febris  irritative 
pulfu  forti,  with  the  addition  of  inflammation ; 
and' the  febris  fenfitiva  pulfu  debili  (or  malignant 
fever)  may  be  confidered  as  the  febris  irritativa 
pulfu  dobili  (or  nervous  fever),  with  the  addi- 
tion of  inflammation. 

4.  In  thefe  putrid  or  malignant  fevers  a  defi- 
ciency of  irritability  accompanies  the  increafe  of. 
fcnfibility  ;  and  by  this  wafl:e  of  fenforial  power 
by  the  excefs  of  fenfation,  which  was  already  too 

fmall,  arifes  the  delirium  and  ftupor  which  (b 

« 

perpetually  attend  thefe  inflammatory  fevers  with 
arterial  debility.  In  thefe  cafes  the  voluntary 
power  firft  ceafes  to  a<ft  from  deficiency  of  fen- 
forial fpirit ;  and  the  ftimuli  from  external  bodies 
have  no  effedl  on  the.exhaufl:ed  fenforial  power, 
and  a  delirium  like  a  dream  is  the  confequence. 
At  length  the  internal  ftimuli  ceafc  to  excite  fuf- 
ficient  irritation,  and  the  fecretions  are  cither  not 
produced  at  all,  or  too  parfimonious  in  quantityr 
Amongfl:  thefe  the  fecietion  of  the  brain,  or  pro- 
dudion  of  the  fenforial  power,  becomes  deficient, 
till  at  laft  all  fenforial  power  ceafes,  except  what 

F3  ii 


Digitized  by  VjOOQ IC 


yo  t)lsEAS£S      SifcTiXXXm.  1.4. 

fe  juft  fteccflary  to  perform  the  vital  inotioni,  and 
i  ftupor  fucceeds ;  which  Js  thu^  owiftg  to  the 
fettle  caufe  as  the  preceding  delirium  exerted  in  a 
gi*catel*  degree. 

This  kind  of  deliriutn  is  'owing  to  a  fufpenfion 
cf  volition,  and  to  the  difobedience  of  the  fenfes 
to  external  ftimuli^  and  is  always  occafioned  by 
great  debility,  or  paucity  of  fenforial  power;  it 
is  therefore  a  bad  lign  at  the  end  of  inflammatory 
fevers^  which  had  previous  arterial  firength,  as 
thctimatifm>  or  pleurify^  as  it  Ihews  the  pre- 
fcnde  of  great  exhaxiftion  of  fenforial  power  in  a 
fyilemi  which  having  lately  been  cxpofed  to 
great  excitement^,  is  not  fo  liable  to  be  ftimulated 
into  its' healthy  a6Uon J  either  by  additional  fti- 
hiUlUs  of  food  and  medicines,  or  by  the  accumu-^ 
lation  of  fenforial  power  during  its  prefent  tor- 
pof.  In  inflammatory  fevers  with  debility,  as 
thofe  termed  ^trid  fevers,  delirium  is  fometifnes^ 
as  well  as  ftupor,  rather  a  favourable  lign;  as 
Icfs  fenforial  power  is  wafled  during  its  continu- 
ance (fee  Clafs  II.  1.  6.  8.),  and  the  conftitu- 
lion  tlot  having  beetl  previoufly  expofed  to  ex* 
cefs  of  flimtilation,  is  more  liable  to  be  excited 
after  previous  quiefcence. 

When  the  fum  of  general  pleafurablefenfatiotl 

•becomes  too  great>  another  kind  of  delirium  fu- 

"  per\'encs,  ^rtd  the  ideas  thus  excited  are  mifta- 

ken  for  the  iiritations^of  external  objects :  fuch  a 

^^Lirium  is  produced  for  a  time  by  intoxicating 

drugs^ 
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drugs,  as  fermented  liquors,  or  opium :  a  per- 
manent delirium  of  this  kind  is  fometimes  in- 
duced by  the  pleafures  of  inordinate  vanity,  or 
by  the  enthuliaftic  hopes  of  heaveji.  In  thde 
cafes  the  power  of  volition  is  incapable  of  exer- 
tion, and  in  a  great  degree  the  external  fenfes 
become  incapable  of  perceiving  their  adapted 
'  Aimuli,  becaufe  the  whole  fenforial  power  is  em- 
ployed or  expended  on  the  ideas  excited  by  plea- 
furable  fenfation. 

This  kind  of  delirium  is  diiUnguifhed  from 
that  which  attends  the  fevers  above  mentioned 
from  its  not  being  accompanied  with  general 
debility,  but  limply  with  excefs  of  pleafurable 
fcnlation ;  and  is  therefore  in  fpme  meafure  allied 
te  madnefs  or  to  teverie;  it  difiers  from  the 
delirium  of  dreams,  as  in  this  the  power  of  voli- 
tion is  not  totally  fufpendcd,  nor  are  the  fenfcs 
precluded  from  external  llimulation;  there  is 
therefore  a  degree  of  confiftency,  in  this  kind  of 
delirium,  and  a  degree  of  attention  to  external 
obje^s,  neither  of  which  exiils  in  the  delirium  of 
fevers  or  in  dreams. 

6.  It  would  appear,  that  the  vafcular  fyftems  of 
other  animals  are  lefs  liable  to  be  put  into  adbion 
by  their  general  fum  of  pleafurable  or  painful 
fenfation ;  ,and  that  the  trains  of  their  ideas,  and 
the  mufcular  motions  ufually  aflbciated  with 
them,  are  lefs  powerfully  cdnnefted  than  in  the 
himian  fyftem*    For  other  animals  neither  weep, 
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nor  imilc,  nor  laugh;  and  are  hence  feldottl 
fubjc6l  to  delirium,  as  treated  of  in  Sed.  XVL 
on  Inftindl.  Now  as  our  epidemic  and  conta- 
gious diieafes  are  probably  produced  by  dif- 
agreeable  fenfation,  and  not  fimply  by  irritation  ; 
there  appears  a  reafon,  why  brute  animals  are 
lefs  liable  to  epidemic  or  contagious  difeafesj 
and  fecondly,  why  none  of  our  contagions,  as 
the  fmall-pox  or  meafles,  can  be  communicated 
to  them,  though  one  of  theirs,  viz.  the  hydro- 
phobia, as  well  as  many  of  their  poifons,  as  thofe 
of  fnakes  and  of  infers,  communicate  their  dele- 
terious or  painful  efieds  to.  mankind. 

Where  the  quantity  of  general  painful  fenfa- 
tion  is  too  great  in  the  fyftcm,  inordinate  volun- 
tary exertions  are  produced  either  of  our  ideas, 
as  in  melancholy  and  madnefs,  or  of  our  mufclcs, 
as  in  convulfion.  From  thefe  maladies  alfo  brute 
animals  are  much  more  exempt  than  mankind, 
owing  to  their  greater  inaptitude  to  voluntary 
exertion,  as  mentioned  in  ScA  XVI.  on  Inftinft. 

II.  1.  When  any  moving  organ  is  excitednnto 
fuch  violent  motions,  that  a  quantity  of  plea* 
furable  or  painful  fenfation  is  produced,  it  fre- 
quently happens  (but  not  always)  that  new  mo*- 
tions  of  the  afFe<9:ed  organ  are  generated  in  con- 
fequence  of  the  pain  or  pleafure,  which  are 
termed  inflammation. 

Thefe  new  motions  are  of  a  peculiar  kiud^ 
tending  to  diflcnd  the  old,  and  to  produce  nev^ 

fibres^ 
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fibres,  and  thence  to  elongate  the  ftraight  nauf- 
cies,  which  ferve  locomotion,  and  to  form  new 
vcflel$  at  the  extremities  or  fides  of  the  vafcular 
mufcies. 

2-  Thus  the  pleafurable  fenfations  produ^  an 
enlargement  of  the  nipples  of  nurfes,  of  the 
papillae  of  the  tongue,  of  the  penis,  and  probably 
produce  the  growth  of  the  body  from  its  em- 
brj'on  Hate  to  its  maturity ;  whilft  the  new  mo- 
tions in  confcquence  of  painful  fenfation,  with 
the  growth  of  the  fibres  or  veflels,  which  they 
occafion,  are  termed  inflammation. 

Hence  when  the  ftraight  mufcies  are  inflamed, 
part  of  their  tendons  at  each  extremity  gain  new 
life  and  fenfibility,  and  thus  the  mufcle  is  for  a 
tipae  elongated ;  and  inflamed  bones  become  foft, 
vafcular,  and  fenfible.  Thud  new  veflfels  ihoot 
over  the  cornea  of  inflamed  eyes,  and  into  fcir- 
rhou3  tumours',  when  they  become  inflamed; 
and  hence  all  inflamed  parts  grow  together  by 
intermixture,  and  inofculation  of  the  aew  and 
old  veflels. 

The  heat  is  occafioned  from  the  increafcd 
fccrctibns  either  of  mucus,  or  of  the  fibres, 
which  produce  or  elongate  the  veflels.  The  red 
colour  is  owing  to  the  pellucidity  of  the  newly 
formed  veflTels,  and  as  the  arterial  parts  of  them 
^re  probably  formed  before  their  correfpondent. 
venous  parts. 

3.  Thefe  new  motions  arc  excited  either  from 

the 
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the  increafed  quantity  of  fenfation  in  confcqucncc 
of  greater  fibrous  contrai^lions,  or  from  increafcd 
•fcnfibility,  that  is,  from  the  increafcd  quantity  of 
fenforial  power  in  the  moving  organ.  Hence 
they  are  induced  by  great  external  ftimuli,  as  by 
\eounds,  broXf*n  boilcs;  and  by  acrid  or  infedious 
materids ;  or  by  common  ftimuli  on  thofe  organs, 
tvhich  have  been  fome  time  quiefccnt;  as  the 
tifual  light  of  the  day  inflames  the  eyes  of  thofe, 
who  have  been  confined  in  dungeons ;  and  the 
warmth  of  a  common  fire  inflames  thofe,  who 
have  been  previoufly  expofed  to  much  cold. 

But  thcfe  new  motions  are  never  generated  by 
that  pain,  which  arifes  from  defc<ft  of  flimulus, 
as  from  hunger,  thirfl:,  cold,  or  inanition,  with 
all  thofe  pains,  which  arc  termed  nervoQs.  Where 
thefc  pains  exifl,  the  motions  of  the  afFe6ted  part 
are  leflened ;  x  and  if  inflammation  fucceeds,  it  is 
in  fome  diflrant  parts ;  as  coughs  are  caufed  by 
coldnefs  and  mpifture  being  long  applied  to  the 
feet ;  or  it  is  in  confequcnce  of  the  renewal  of 
the  flimulus,  as  of  heat  or  food,  which  excites 
our  organs  into  ftronger  a6Uon  after  their  tem- 
porary quiefcencc ;  as  kibed  heel's  after  walking 
in  fnow.  * 

4.  But  when  thefe  new  motions  of  the  vafcular 
mufcles  are  exerted  wfith  greater  violence,  and 
thcfe  vefTels  are  either  elongated  too  nuich  or  too 
haftily,  a  new  material  is  fecreted  from  their  ex- 
tremities, which  is  of  various  kinds  according  to  * 

the 
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the  peculiar  animal  motions  of  this  hew  kind  of 
gland,  which  fecretesit;  fuch  is  the  pus  laudabile 
or  common  matter,  the  variolous  matter,  venereal 
matter,  catarrhous  matter,  ailfl  many  others. 

5.  ThefC  matters  arc  the  produdl:  of  an  animal 
procefs  i  they  are  fecretcd  or  produced  from  thte 
blood  by  certain  difeafed  motions  of  the  extre- 
mities of  the  blood-veffels,  and  are  on  that  ac* 
count  all  of  them  contagious ;  for  if  a  portion 
of  any  of  thefe  is  tranfmitted  into  the  circu* 
lation,  or  perhaps  only  inferted  into  the  Ikin,  or 
beneath  the  cuticle  of  a  healthy  perfon,  its 
ftimulus  in  a  certain  time  produces  the  fame  kind 
of  morbid  motions,  by  which  itfelf  was  produced; 
arid  hence  a  fimilar  kind  is  generated.  See  Seft* 
XXXIX.  6.  1. 

6.  It  is  remarkable,  that  many  of  thcfe  con- 
tagious matters  are  capable  of  producing  a  fimilat 
difeafe  but  once ;  as  the  fmall-pox  and  meafles : 
and  I  fuppofe  this  is  true  of  all  thofe  contagious 
difeafes,  which  are  fpontaneoufly  cured  by  nature 
in  a  certain  time ;  for  if  the  body  was  capable  of 
receiving  the  difeafe  a  fecond  time,  the  patient 
muft  perpetually  infedl  himfclf  by  the  very  mat- 
ter, which  h?  has  himfclf  produced,  and  is  lodged 
about  him ;  and  hence  he  could  never  become 
free  from  the  difeafe.  Something  fimilar  to  thi« 
is  fecn  in  the  fecondary  fever  of. the  confluent 
fmall-pox ;  there  is  a  great  abforption  of  vario- 
lous matter^  a  very  minute  part  of  which  would 
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give  the  genuine fnaall-pox  to  another  perfon; 
but  here  it  only  ftimulates  the  fyftem  into  com- 
mon fever;  like  that  which  common  pus,  or 
any  other  acrid  material  might  occafion. 

7»  In  the  pulmonary  confumption,  where  com* 
mon  matter  is  daily  abforbed,  an  irritative  fever 
only,  without  new  inflammation,  is  generally 
produced ;  which  is  terminated  like  other  irrita* 
tive  fevers  by  fwcats  or  loofe  ftools.  Hence  it 
does  not  appear,  that  this  abforbed  matter  always 
adts  as  a  contagious  material  producing  frefli 
inflammation  or  new  abfceffes.  Though  there  is 
rcafon  to  believe,  that  the  firft  time  any  common 
matter  is  abforbed,  it  has  this  effeft,  but  not  the 
fecond  time,  like  the  variolous  matter  above  men- 
tioned. 

This  accounts  for  the  opinion,  that  the  pulmo- 
nary confumption  is  fometimes  infeAious,  which 
opinion  was  held  by  the  ancients,  and  continues 
In  Italy  at  prefent ;  and  I  have  myfelf  fecn  three 
or  four  inftances,  where  a  hufl^and  and  wife, 
who  have  flcpt  together,  and  have  thus  much 
received  each  other's  breath,  who  have  infcAed 
each  other,  and  both  died  in  confequence  of  the 
original  taint  of  only  one  of  them.  This  alfo 
accounts  for  the  abfcefles  in  various  parts  of  the 
body,  that  are  fometimes  produced  after  the  in- 
oculated fmall-pox  is  terminated ;  for  this  fecond 
abforption  of  variolous  matter  a<fts  like-  common 
matter,  and  produces  only  irritative  fever  ia  thofe 

children. 
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children,  whofe  conftitutions  have  already  ex- 
perienced the  abforptien  of  common  matter ;  and 
inflammation  with  a  tendency  to  produce  new 
abfcefles  in  thofe,  whofe  conftitutions  have  not 
experienced  the  abforptions  of  common  matter. 

It  is  probable,  that  more  certain  propfs  might 
have  been  found  to  fhew,  that  common  matter  is 
infectious  the  firft  time  it  is  abforbed,  tending  to 
produce  fimilar  abfcefles,  but  not  the  fecond  time 
of  its  abforption,  if  this  fubjedl  had  been  at- 
tended to. 

8.  Thefe  contagious  difeafes  are  very  nume- 
rous, as  the  plague,  fmall-pox,  chicken-pox, 
meafles^  fcarlet-fever,  pemphigus,  catarrh,  chin- 
cough,  venereal  difeafe,  itch,  trichoma,  tinea. 
The  infe(5Uous  material  does  not  feem  to  be  dif- 
folved  by  the  air,  but  only  mixed  with  it  perhaps 
in  fine  powderi  which  foon  fubfides ;  fince  many 
of  thefe  contagions  can  only  be  received  by  actual 
contadt ;  and  others  of  them  only  at  final!  dif- 
tances  from  the  infedled  perfon ;  as  is  evident  fronx 
many  perfons  having  been  near  patients  of  the 
fmall-pox  without  acqtriring  the  difeafe. 

The  reafon,  why  many  of  thefe  difeafes  are 
received  but  once,  and  others  repeatedly,  is  not 
well  underftood ;  it  a:ppears  to  me,  that  the  con- 
ftitution  becomes  fo  accuftomed  to  the  flimuli  of 
thefe  infectious  materials,  by  having  once  experi- 
enced them,  that  though  irritative  motions,  as 
hc^c  fevers,  may  again  be  produced  by  them, 
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yet  no  fcnfation^  and  in  confequence  no  geneial 
inflammation  fucceeds;  as  difagreeabk  fmella 
or  taftes  by  h^bit  ceafe  to  be  perceived;  they 
continue  indeed  to  excite  irritative  ide^s  on  the 
organs  of  fenfe,  but  thefe  are  not  fucceeded  by 
(enfation. 

There  are  many  irritative  motions,  which  w^ro 
^t  firft  fucceeded  by  fenfation,  but  which  by  fre^ 
quent  repetition  ceafe  to  excite  fenfation,  as  eXr» 
plained  in  Se6l.  XX.  on  Vertigo.  And,  that  this, 
circumftance  exifts  in  refpedl  to  infectious  matter 
apppars  from  a  known  fa<Sl;  that  nurfes,  who 
have  had  the  fmall-pox,  are  liable  to  experienca 
foiall  ulcers  on  their  arms  by  the  contact  of 
variolous  matter  in  lifting  their  patients;  and 
that  when  patients,  who  have  formerly  had  thd 
fmall-pox  have  been  inoculated  in  the  arm,  a 
phlegmon,  or  inflamed  fore,  has  .fucceeded,  but 
UQi^fubfequent  fever.  Which  Ihews,  that  the 
contagious  matter  of  the  fmall-pox  has  not  lofl: 
its  power  of  fl:imulating  the  part  it  is  applied  to, 
but  that  the  general  fyftem  is  not  aflfe<5ted  in  coa^ 
fequence.     See  Seilion  XU.  7.  0.  XIX.  la 

g.  From  the  accounts  of  the  pljigue,  virulent 
catarrh,  and  putrid  dyfentery,  it  feems  uncertain, 
whether  thefe  difeafes  are  experienced  more  tha^i 
once;  but  the  venereal  difeafe  and  itch  ajw 
doubtlefs  repeatedly  infectious ;  and  as  thefe  dif* 
eafes  are  never  cured  fpqntaneoufly,  but  require 
medicine,  which  a(ft  without  apparent  c^eration, 
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feme  have  Oifpedted,  that  the  contagious  material 
produces  fimilar  matter  rather  by  a  chemical 
change  of  the  fluids,  than  by  an  animal  procefs; 
and  that  the  fpecific  medicines  deftroy  their  viruy 
by  chemically  combining  with  it.  This  opinion 
is  fucceiifully  combated  by  Mr.  Hunter,  in  his 
Treatifc  on  Venereal  Difeafe,  Part  L  c.  i. 

But  this  opinion  wants  the  fupport  of  analogy, 
as  there  is  no  known  procefs  in  animal  bodies, 
which  is  purely  chemical,  not  even  digeflion; 
oor  can  any  of  thefe  matters  be  produced  by 
chemical  procefles.  Add  to  this,  that  it  is  pro- 
.bable,  that  the  infe(5ls,  obferved  in  the  puftules 
of  the  itch,  and  in  the  ftools  of  dyfenteric  pa- 
tients, are  the  confequences,  and  not  the  caufcs 
of  thefe  difeafcs.  And  that  the  fpecific  medi- 
cines, which  cure  the  itch^  alid  lues  venerea, 
as  brimftone  and  mercury,  a6t  only  by  incrcafing 
the  abforption  of  the  matter  in  the  ulcufcles 
of  thofe  difcafes,  and  thence  difpofing  thcra 
to  heal;  which  would  othenvife  continue  to 
fpread. 

Why  the  venereal  difeafe,  and  itch,  and  tinea, 
or-  fcald  head,  are  repeatedly  contagious,  while 
thple  contagions  attended  with  fever  can  be  re- 
ceived but  once^  feems  to  depend  on  their  being 
lather  local  difeafes  than  univerfal  ones,  and  are 
hence  not  attended  with  fever,  except  the  puru- 
Iciit  fever  in  their  laft  ftages,  when  the  patient  is 
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deftroycd  by  them.  On  this  account  the  whole 
of  the  fyftcm^docs  not  become  habituated  to 
thefe  morbid  aftions,  fo  as  to  ceafe  to  be  affefted 
with  fenfation  by  a  repetition  of  the  contagion. 
Thus  the  contagious  matter  of  the  venereal  dif- 
eafe,  and  of  the  tinea,  afFedls  the  lymphatic 
glands,  as  the  inguinal  glands,  and  thofe  about  the 
roots  of  the  hair  and  neck,  where  it  is  arrefted, 
but  does  not  feem  to  affect  the  bloody vefTels,  fince 
no  fever  enfucs. 

Hence  it  would  appear,  that  thefe  kinds  of 
contagion  are  propagated  not  by  means  of  the 
circulation,  but  by  fympathy  of  diftant  parts  with 
each  other ;  fince  if  a  diftant  part,  as  the  palate, 
Ihould  be  excited  by  fenfitivc  affociation  into  the 
fame  kind  of  motions,  as  the  parts  originally 
afFeAed  by  the  contact  of  infectious  matter  ;  that 
diftant  part  will  produce  the  fame  kind  of  infecM- 
ous  matter ;  for  every  fccretion  from  the  blood  is^ 
formed  from  it  by  the  peculiar  motions  of  the 
iine  extremities  of  the  gland,  which  fecretes  it ; 
the  various  fecretcd  fluids,  as  the  bile,  faliva,  gaf- 
trie  juice,  not  previoufly  cxifting,  as  fuch,  in*  the 
bJood-veflels, 

And  this  peculiar  fympathy  between  the  geni- 
tals and  the  throat,  owing  to  fenfitive  affociation, 
appears  not  Only  in  the  production  of  venereal 
ulcers  in  the  throat,  but  in  a  variety  of  other  in-^ 
ftances,  as  in  the  mumps,  in  the  hydrophobia, 
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foiiie  coughs,  ftranguUttido^  the  prodadll5ll  cf  th<f 
beard,  change  of  voice  at  Jmbcrty.  Which  arc 
further  defcribcd  in  Clafs  IV.  l^d.  7- 

To  evince  that  the  produ6tiori  of  fuch  largi 
quantities  of  contagious  matter,  as  are  fcen  in 
fome  variolous  patients,  fo  as  to  cover  the  whole, 
llcin  almoft  with  puftules,  does  not  arife  from  any 
chemical  fermentation  in  the  blood,  but  that  it  is 
owing  to  morbid  motions  of  the  fine  extremities 
of  the  capillaries,  or  glands,  whether  thefe  be 
ruptured  or  not,  appears  from  the  quantity  of  this 
matter  always  correfponding  with  the  quantity  of 
the  fever  i  that  is,  with  the  violent  exertions  of 
thofe  glands  and  capillaries,  which  are  the  termi- 
nations of  the  arterial  fyftera. 

The  truth  of  this  theory  is  evinced  further  by  a 
circumftance  obfervcd  by  Mn  J.  Himter,  inliis 
Treatife  on  Venereal  Difeafe;  that  in -a  patient, 
who  was  inoculated  for  the  fmall-pox,  and  wh^ 
appeared  afterwards  to  have  been  previoufly  inr 
fe6t^  with  the  mealies,  the  progrefs  of  the  fmall* 
pox  was  delayed  till  the  meafles  had  run  tlieir 
courfe,  and  that  then  the  fmall-pox  went  through 
its  ufual  periods^ 

Two  fimilar  cafes  fell  under  my  care,  which  I 
ihall  here  relate,  as  it  confirms  that  of  Mn 
Hunter,  and  contributes  to  illuftrate  this  part  of 
|Jie  theory  of  contagious  difeafes.  I  have  tranf- 
cribed  the  particulars  from  a  letter  of  Mn  Light- 
wood,  of  Yoxal,  the  fui^eon  who  daily  attended 
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tbmi^  $tkd  at  my  r^queft,  after  I  had  feea  then^ 
kept  a  kind  of  jouaial  of  their  cafes. 

Mifa  H.  and  Mifs  L.  two  lifters^  the  one  about 
four  and  the  other  about  three  years  old,  were 
inoculated  Feb.  7,  1791.  On  the  lOth  them 
was  a  rednefs  on  both  arms  difcemible  by  a  glafs. 
On  the  11th  their  arms  were  to  much  inflamed^ 
as  to  leave  no  doubt  of  the  infc6tion  having  taken 
place.  On  the  Kih  Icfs  appearance  of  inflam* 
mation  on  their  arms.  In  the  evening  Mifs  L. 
had  an  eruption,  which  refembled  the  mcailes. 
On  the  13th  the  eruption  on  Mifs  L.  was  very 
full  on  the  face  and  breaA,  like  the  meafles,  with 
confiderabk  fever.  Tt  was  now  known,  that  the 
meafles  were  in  a  fat'ra  houfe  in  the  neighbour- 
hood. Mifs  H.'s  arm  lefs  inflamed  than  yefter- 
day.  On  the  14th  Mifs  L/s  fever  great,  and  the 
eruption  univerfal.  The  arm  appears  to  be 
healed.  Mifs  H.'s  arm  fomewhat  redder.  They 
were  now  put  into  feparate  rooms.  On  the  15th 
Mifs  L.'s  arms  as  yefterday.  Eruption  continues. 
Mifs  H.*s  arms  have  varied  but  little.  iGth,  the 
eruptions  on  Mifs  L.  are  dying  away,  her  (tver 
gone.  Begins  to  have  a  little  rednefs  in  one  arm 
at  the  place  of  inoculation.  Mifs  H.'s  arms  get 
redder,  but  Ihe  has  no  appearance  of  complaint. 
20th,  Mifs  L.'s  arms  have  advanced  flowly  till 
this  d^,  and  now  a  few  puftulcs  appear.  Mift 
H.*s  arm  has  made  little  iprogrefs  from  the  l6th 
t6  this  day,  and  now  ih^  has  fomc  fever.  2l{^; 
»  Mifs 
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Mift  L.  as  yefterday.  Mifs  H.  has  mach  inflam<* 
mation,  and  an  increafe  of  tbe  red  circle  on  one 
arm  to  the  fize  of  half-a-crown,  and  had  much 
fever  at  ni^ht,  with  fetid  breath.  22d,  Mifs  I^'s 
puftules  continue  advancing.  Mifs  H.'s  inflam- 
mation of  her  arm  and  red  circle  indftefes.  A 
few  red  fpots  appear  in  different  parts  with  fome 
jdcgree  of  fever  tliis  morning.  23d,  Mifs  L.  has 
a  larger  crop  of  puftules.  MifsH.  has  fmall 
puftules  aiid  great  inflammation  of  her  arms, 
with  but  one  puflulc  likely  to  fuppurate.  After 
this  day  they  gradually  got  well,  and  the  puftules 
difappeared. 

In  one  of  thefe  cafes  the  meafles  went  through 
their  common  courfe  with'  milder  fymptoms  than- 
ufual,  and  in  the  other  the  meafly  contagion 
feemed  juft  fufficient  to  ftop  the  progrefs  of 
variolous  contagion,  but  without  itfelf  throwing 
the  conftitution  into  any  diforder.  At  the  fame 
time  both  the  meafles  and  fmall-pox  fccm  to 
have  been  rendered  milder.  Does  not  this  give 
an  idea,  that  if  they  were  both  inoculated  at  the 
(amie  time,  that  neither  of  them  might  ^Sc€t  the 
patient  ? 

From  thefe  cafes  I  contend,  that  the  contagious 
matter  of  thefe  difcafes  does  not  affedl  the  con- 
fiitation  by  a  fermentation,  or  chemical  change 
of  the  blood,  becaufe  then  they  muft  have  pro* 
ceeded  together,  and  have  produced  a  third 
fi^metbing,  not  exa^y  ftxnilar  to  cither  of  them ; 
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but  that  they  produce  new  motions  of  thej  cuta- 
neous terminations  of  the  hlood-veflels,  which 
for  a  time  proceed  daily  with  increafing  aftivity, 
like  fome  paroxyfins  of  fever,  till  they  at  length 
fecrete  or  form  a  firailar  poifon  by  thefe  unna- 
tural a6liop3. 

Now  as  in  the  meafles  one  kind  of  unnatural 
motion  takes  place,  and  in  the  fmall-pox  another 
kind,  it  is  eafy  to  conceive,  that  theft?  different 
kinds  of  morbid  motions  cannot  exift  together ; 
and  therefore,  that  that  which  has  firft  begun 
will  continue  till  the  fyftem  becomes  habituated 
to  the  ftimulus  which  occafions  it,  and  has  ceafed 
fo  be  throw;i  into  aftion  by  it;  and  then  the 
other  kind  pf  ftimulus  will  in  its  turn  produce 
fever,  and  new  kinds  of  motions  peculiar  to 
itfelf.  '  ... 

10.  On  further  confidering  the  adliori  of  con- 
tagious- matter^  lince  the  former  part  of  this  work 
was  fept  to.  the  prefs;  m  here  I  have  aflerted,  iri 
Se<a.  XXII.  A^  3.  that  it  is  probable,  that  the 
variolous  matter  is  difFufcd  through  the  blood ; 
J  prevailed  on  my  friend  Mr.  Power,  furgeon  at 
Bofworth,  in  Leicellerlhire,  to  try,  whether  the 
fmall-pox  could  be  inopulatc^  by  ufing  the  blood 
pf  a  variolous  patient  iniiead  of  the  matter  fix)m 
the  puftules ;  as  I  thought  fuch  an  experiment 
paiglit  throw  fome  liglit  at  leaft.x>n  this  .intercft- 
jng  fubje^r  <£he  following  is  an  extract  from 

his  letter:—    :,  .^  •  _^ :    -  ^  : 
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'^  March  11,1 793.  I  inoculated  two  chilidr^*: 
who  had  not  had  the  fmall-pox,.  with  blood > 
which  was  taken  from  a  patient  on  the  fecond 
day  after  the  eruption  commenced,  and  belfore  it 
was  completed.  And  at  the  fame  time  I  inocu- 
lated myfclf  wilh  blood  from  the  fame  perfon, 
in  order  to  compare  the  appeararices,  which 
might  arife  in  a  perfon  liable  to  receive  the 
infection,  and  in  one  not  liable  to  receive  it.  On 
the  fame  day  I  inoculated  four  otlicr  children 
liable  to  receive  the  infeAion  wth  blood  taken 
&om  another  perlbn  on  the  fourth  day  after  the 
commencement  of  the  eruption.  The  patients 
from  whom  the  blood  was  taken  had  the  difeafc 
mildly,  but  had  the  moft  puftules  of  any  I  cojald 
felciSl  from  twenty' inoculated  patients;  and  as 
much  of  the  blood  was  infinuated  under  tb^ 
cuticle  as  I  could  introduce,  by  elevating  the  Ikiu 
without  drawing  blood;  a,nd  three  or  fourfuch 
pundlures  were  mad^  in  each  of  their  arms,  and 
the  blood  Avas  ufed  in;  its  fluid  Hate. 

"  As  the  appearances  in  all  .thefe  patients,  as 
well  as  in  myfelf,  were  lipailar,  I  fliall  only  men- 
tion them  in  general  terms.  March  13.  A  flight 
fubcuticular  difcoloration,  \yith  rather  a.livi4 
appearance,  without  forenefs  or  pain,  was  vlfible 
in  them  all,  as  well  as  in  my^pwn  hand.  ,15.  The 
3ifcoloration  fomewhat  lefs,  without  pain  or  lore- 
nefs.  Some  patients  inoculated  on  the  fame  day 
with  variolous  matter  have  coniiderable  inflam- 

[  G  3  matiout 
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mation.  17.  The  difcoloration  is  quite  gone  in 
them  iill,  ftnd  from^  my  own  hand,  d  dry  mark 
only  remaining.  And  they  were  all  inoculated 
on  the  18 A,  with  variolous  matter,  which  pct> 
duced  the  difcafe  in  them  all." 

Mr.  Power  afterwards  obferveS,  that,  as  the 
patients  frbrti  whom  the  blood  was  taken  had 
the  difeafe  mildly,  it  may.  be  fuppofed,  that 
though  the  contagious  matter  might  be  mix- 
ed with  the  blood,  it  might  ftill  be  in  too 
dilute  a  ftate  to  convey  the  infeftion ;  but  adds  at 
the  fame  time,  that  he  has  diluted  recent  matter 
with  at  lead  five  tim^  its  quantity  of  water,  and 
which  has  ftill  given  the  infection ;  though  h6 
lias  fometimes  diluted  it  fo  far  as  to  fail. 

The  following  experiments  were  inftituted  at 
my  requeft  by  my  frieiid  Mr.  Hadley,  furgebn  in 
Derby,  to  afcertain  whether  the  blood  of  a  per- 
fon  in  the  froall-pox  be  capable  of  communicat- 
ing the  difeafe.  "  Experiment  1ft.  OAober  J  8th, 
17Q3.  I  took  fome  blood  from  a  vein  in  the 
arm  of  a  perfon  who  had  the  fmall-pox,  on  the 
fecond  day  of  the  emption,  and  introduced  a 
fmall  quantity  of  it  immediately  with  the  point 
of  a  lancet  betwc^en  the  fcarf  and  true  Ikin  of  the 
right  arm  of  a  boy  nine  years  old  in  two  or  three 
different  places  j  the  other  arm  was  inoculate^ 
with  variolous  matter  at  the  fame  time. 

"  )  Qth.  The  puncftur^d  parts  of  the  right  arm 
were  furrqunded  with  fome  degree  of  fbbcati- 
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cular  inflammation.  30th.  The  inflammation 
more  confiderable^  with  a  flight  degree  of  itching, 
but  no  pain  upon  preflure.  2 1  ft.  Upon  exa- 
mining the  arm  this  day  with  a  lens,  I  found 
the  inflammation  lefs  extenflve,  and  the  rednels 
changing  to  a  deep  yellow  or  orange-colour, 
aid.  Inflammation  niearly  gone*  23d.  Nothing 
remained,  except  a  flight  dilcoloration  and  a  little 
fcurfy  appearance  on  the  pun6tures.  At  the 
iame  time  the  inflammation  of  the  arm  inoculated 
with  variolous  matter  was  increafing  faft^  and  he 
had  the  difea£e  mildly  at  the  ufual  time. 

^*  Experiment  2d.  I  inoculated  another  child 
^t  the  fame  time  and  in  the  fame  manner,  with 
blood  taken  on  the  firft  day  of  the  eruption ;  but 
as  the  appearance  and  efFeds  were  flmilar  to  thoCc 
in  the  preceding  experiment,  I  fliaU  not  relate 
them  minutely. 

**  Experiment  3d.  October  20th.  Blood  was 
taken  from  a  peifon  who  had  the  fmall-pox/on 
the  third  day  of  the  eruption,  and  on  the  ^th 
firom  the  commencement  of  the  eruptive  fever. 
I  introduced  fome  of  it  in  its  fluid  ftate  into  both 
arms  of  a  boy  feven  years  old.  21.  There  ap- 
peared to  be  fome  inflammation  under  the  cuticle, 
where  the  pun6hn-es  were  made.  22d.  Inflam<-^ 
mation  more  confiderable.  23d,  On  this  day  the* 
inflammation  was  fomewhat  greater^  and  the  cu- 
ticle rather  elevated. 

^  24th.  inflammation  much  lefs,  and  only  a 
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Ijrown  or  orange-colour  remained.  25th.  Scarcely  i 
any  difcoloration  left.  On  this  day  he  was  inocu- 
lated with  variolous  luatter^  the  progrcfsof  the  in- 
fedtion  went  on  in  the  ufual  way,  ^nd  he  had  the 
ftnall-pox  very  favourably. 

*^  At  this  time  I  was  requefled  to  inoculate  a 
young  perfon,  who  was  thought  to  have  had  the 
finall-pox,  but  his  parents  were  not  quite  certain;, 
in  one  arm  I  introduced  variolous  matter,  and  in 
the  other  blood,  taken  as  in  experiment  3d.  On 
the  fecond  day  after  the  operation,  the  punAured 
parts  were  inOamed,  though  I  think  the  arm  in. 
which  I  had  inferted  variolous  matter  was  rather 
more  fo  than  the  other.  On  the  third  the  in- 
flammation was  increafcd,  and  Ipdced  much  the 
fame  as  in  the  preceding  experiment.  4th.  The 
inflammation  was  much  diminiflied,  and  ojj  tht. 
5th  almoft  gone.  He  was  expofed  at  the  faxne. 
time  to  the  natural  infe<9ipn,  but  has  continued 
pcrfedly  well. 

^'  I  h^x'e.  frequently  obferved  (and  belipve  moft 
praiftitioners  have  done  the  fame),  that  if  vario- 
lu^us  matter  be  infertcd  in  the  arm  of  a  perfon 
\yhp  has  previoully  had  the  fmall-pox,  the 
inflammation  on  the  fecond  or  third  day  is  muph 
greater,  than  if  they  had  not  had  the  difeafe,  but; 
on  the  fburtl)  or  fifth  it  difappears. 

*f  Orj  the  23d  I  introduced  blood  into  the  arms 
of  three  more  children,  takep  qn.tjie  third  anc^ 
fcurth  days  of  th^  eruption.    The  appearances 
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v.cr  J  much  the  feme  as  mentioned  in  experiments 
firft  and  third.  They  were  afterwards  inoculated 
with  variolous  matter,  and  had  the  difcafe  in  the 
Begular  way. 

*'  The  above  experiments  were  made  with 
blood  taken  from  a  fmall  vein  in  the  hand  or  foot 
of  three  or  four  different  patients,  whom  I  had  at 
that  time  under  inoculation.  They  were  fele6led 
from  160,  as  having  the  greateft  numb^  of  puf- 
tules.  The  part  was  waited  with  warm  water 
before  the  blood  was  taken,  to  prevent  the  pof- 
Ability  of  any  matter  being  mixed  with  it  from 
the  furface." 

Shall  we  conclude  from  henoe,  that  the  vari- 
olous matter  never  enters  the  blood-veflels ;  but 
that  the  morbid  motions  of  the  veflels  of  the  flcin 
around  the  infertion  of  it  continpe  to  increafc  in 
a  larger  aod  larger  circle  fgr  &t  or  fcven  days ; 
that  th^n  their  quantity  of  morbid  allien  be- 
comes great  enough  tp  pcoduce  a  fever- fit,  and  to 
afiedt  theflomach  by  aiTociation  of  motions  ?  and 
§nally,'  that  a  fecond  afTociation  of  motions  is 
produci^d  between  the  ftoroach  and  the  other 
parts  of  the  ikin^  inducing  them  into  morbid  ac- 
tions fimilar  to  thofe  of  the  circle  round  the  in* 
fertion  of  the  variolous  matter  ?  Many  mora 
experiments  and  obfervations  are  required,  be- 
fore this  important  queiiion  cjux  be  fatisfa6lorily 
anfwered. 

It  may  be  adduced^  that  as  the.  matter  inferted 
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into  the  Ikin  of  the  arm  frequently  fwells  the 
lymphatic  in  the  axilla,  that  in  that  circumftance 
it  fcems  to  be  there  arrefted  in  its  progrcfs,  and 
cannot  be  imagined  to  enter  the  blood  by  that 
lymphatic  gland  till  the  fwcUing  of  it  fubfidcs. 
Some  other  phaenomena  of  the  difeafe  are  more 
cafily  reconcileable  to  this  theory  of  fympathetic 
motions  than  to  that  of  abfoiption ;  as  the  time 
taken  up  between  the  infertion  of  the  matter,  and 
the  operation  of  it  on  the  fyftem,  as  mentioned 
above.  For  the  circle  around  the  infertion  is 
fecn  to  increafe,  and  to  inflame ;  and  I  believe, 
undergoes  a  kind  of  diurnal  paroxyfm  of  torpor 
and  palenefs  with  a  fucceeding  increafe  of  adion 
and  colour,  like  a  topical  fever- fit.  Whereas  if 
the  matter  is  conceived  to  cir(^ulate  for  fix  or  fe- 
ven  days  with  the  blood,  without  producipg  dif- 
order,  it  ought  to  be  rendered  milder,  or  the 
blood- veffels  more  familiarixed  to  its  acrioumy. 

It  is  much  eafier  to  conceive  from  this  doc* 
trine  of  aflbciated  or  fympathetic  motions  of  dif- 
tant  parts  of  the  fyftem,  how  it  happens,  that 
the  variolpus  infetflioo  can  fee  received  but  onoe^ 
as  before  'explained ;  than  by  fupp<^ng,  that  a 
change  is  efFe6led  in  the  mais  of  blood  by  any 
kind  of  fermentative  procefe. 

The  curious  circumftance  of  the  two  oonta* 
gions  of  fmall-pox  and  meafles  not  acting  at  the 
fame  time,  but  one  of  them  refting  or  fufpending 
its  a^aoa  till  that  of  the  other  eeafcs,  jnay  be 
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much  eafier  eKplaincd  from  fympathetic  or  aflb- 
dated  actions  of  the  infeded  part  with  other  parta 
a  the  fjftero,  than  it  can  from  fuppofii^g  the 
two  contagions  to  enter  the  circulation* 

The  Ikin  of  the  face  is  fubjeA  to  more  fre- 
quent viciffitudes  of  heat  and  cold,  from  ite  ex- 
pofure  to  the  open  air,  and  is  in  confequence 
more  liable  to  fenfitive  affociation  with  the  ilo- 
mach  than  any  other  part  of  the  furfocc  of  the 
body,  becaufc  their  aAions  have  been  more  fre- 
quently thus  aifociated.  Thus  in  a  furfeit  from' 
drinking  cold  water,  when  a  perfon  is  very  hot 
and  fatigued,  an  eruption  is  liable  to  appear  on 
the  face  in  confequence  of  this  fympathy.  In 
the  fame  manner  the  rofy  eruption  on  the  faced 
of  drunkards  more  probably  arifes  from  the  fym- 
pathy of  the  face  with  the  ftomach,  rather  than 
between  the  face  and  the  liver,  as  is  generally 
fuppofed. 

This  fympathy  between  the  ftomach  and  the 
Ikin  of  the  face  is  apparent  in  the  eruption  of  the 
fmall-pox ;  fince,  where  the  difeafe  is  in  confi- 
derable  quantity,  the'  eruption  on  the  face  firft 
fucceeds  the  lickneft  of  the  ftomach.  In  the  na- 
tural difeafe  the  ftomach  feems  to  be  frequently 
primarily  afFe6led,  either  alone  or  along  with  the 
tonfils,  as  the  matter  feems  to  be  only  diffufed  in 
the  air,  and  by  being  mixed  with  the  faliva,  or 
mucus  of  the  tonfils,  to  be  fwvallowed  into  tlie 
ftomach. 

After 
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After  fomc  days  the  irritative  circles  of  motions 
become  difordered  by  this  new  ftimulus,  which 
a6ls  upon  the  mucous, lining  of  theftomach  ;^  and 
ficknefs,  vertigo,  and  diurnal  fever  fucceed* 
Thefe  difordered  irritative  motions  bc^bme  daily 
increafed  for  two  or  three  days,  and  then  by  their 
increafed  adtion  certain  fenlitive  motions,  pr  in- 
flammttibri,  is -produced,  and  at  the.  next  cold 
fit  of  fever,  when  the  ftomach  recovera  ircnh  its, 
torpor,  an  inflammation  of  the  external  fkin  is 
formed  in  points  (which  afterwards  fuppurate), 
by  fenfitive  aflbciation,  in  the  fame  manner  as  a 
cough  is  produced  in  confequence  of  expofing 
the  fact  to  cold,  as  defcribed  in  Sect.  XXV. 
1.  1.  and  Clafs  IV.  2.  1.  7.  If  the  inoculated 
Ikin  of  the  arm,  as  far  as  it  appears  inflamed,  was 
to  be  cut  out,  or  deflroyed  by  cauftic,  before  the 
fever  commenced,  as  fuppofe  on  the  fourth  day 
after  inoculation,  would  this  prevent  the  difeafe  ? 
as  it  is  fuppofed  to  prevent  the  hydrophobia* 

III.  1 .  Where  the  new  veflels,  and  enlarged 
old  ones,  which  conftitute  inflammation,  are  not 
fo  haftily.diflended  as  to  budl,  and  form  a  new 
kind  of  gland  for  the  fecretion  of  matter,  as  abovQ 
mentioned  ;  if  fuch  circumfl:ances  happen  as  di- 
minifli  the  painful  fenfation,  the  tendency  to 
growth  ceafes,  and  by  and  by  an  abforption  com* 
mences,  not  only  of,  the  fuperabundapt  quantity 
of  fliiids  depofited  ip  the  inflamed  paiti  but  of 

the 
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the  folids  Jifcewife^  and,t|ii$  fyen  of  dip,  l^irdcil 
kind.  '      ' 

Thus  during  the  growth  of;  the  foepnd  fet  of 
teeth  in  children,  the  roots  <?f, the  firi^  fet'afe  t0t^ 
tally  abforbedj  till  at  length  iiothing^ofth^rn  r^ 
mains  bwt  the  crov^n  j  though  a  few  weeks  bcr 
fore,,  if  th^y  are  drawn  immaturely,  their  roots 
are  fQpnd  coipplete,  $jnjilftr.to^this  Mn  Hunter 
iias  obferVed,  that  where  a  dead  piece  of  bone:  is 
to  exfoUatc;^  or  to  fepar^t^  fr^^jna  a  Hying,  one, 
the  dead  part  docs  not  putrpfy,  but  remains 
perfectly  found,  while  the  furface  of  tb$;  Uvhig 
part  of  thqbq^>;^whiqlr  is-ift  conla<ft  with  the 
dead  part,  becomes  abforbcd,  and  thus  efifet3:s  its 
ieparatioq.  Med.  Consmcnt,  jEdinb.  Y.  1..4^5, 
In  the  fame  manner  thiQ  caicarjeous  matter  of 
gouty  concretions,  the-  coagulable  lymph  depolit- 
ed  on  inflamed  membranes  in.rheumatifm  and 
extravafatcd  blood  become  abforbed;  \vhich  afp 
all  as  folid  and  as  indfflblublc  matefials  as  the 
new  veffels  produced  in  iufla^mation.  ^ 

This  abforption  of  the  new  veffela  and  depo- 
fited  fluids  of  inflamed  parts  is  called  reffolution  i. 
it  is  produced  by  firft  ufing  fuch  internal  means 
as  decreafe  the  pain  of  the  part,  and  in  confe- 
quence  its  .new  motions,  as  repeated  bleeding, 
cathartics,  diluent  potatipns,  and  warm  bath. 

After  the  veflTels  are  thus  emptied,  and  the  ab^ 
forption  of  the  new  veflTeJs  and  depofitcd  fluids  is 

evidently 


...cookie      ^ 


^  DISEASES       Sect.  XXXIII.  3.4. 

Evidently  begun,  it  in  much  promoted  by  ftimu* 
lating  the  part  externally  by  folutions  of  lead,  or 
other  metals,  and  internally  by  the  bark,  and 
imall  dofes  of  opium.  Hence  when  an  ophthaU 
uay  begins  toT3ecome  paler,  any  acrid  eye-water, 
as  a  folution  of  fix  grains  of  white  vitriol  in  aA 
ounce  of  water,  haftens  the  abforption,  and  clears 
the  eye  in  a  very  Ihort  time.  But  the  ftme  ap- 
plication ufed  a  few  days  fooner  would  have  in- 
ereafed  the  inflammation*  Hence  after  evacua- 
tion opium  in  fmall  dofes  may  contribute  to  pro- 
mote the  abforption  of  flyids  depofited  on  the 
btain,  as  obferved  by  Mr.  Bromfield  in  his  trea- 
tifc  of  furgery. 

1.  •  Wliere  an  abfcefs  is  formed  by  tlie  rupture 
of  thefe  new  veffels,  the  violence  of  inflamma- 
tion ceafes,  and  a  new  gland  feparStes  a  material 
called  pus:  at  thefame  time  a  left  degree  of  in- 
flammation produces  new  veflfels>^ called  vulgarly 
pnoud  fleih ;  which,  if  no  bandage  confines  its 
growth,  nor  any  other  circumflance  promotes  ab- 
forption in  the  wound,  would  rife  to  a  great 
height  above  the  ufual  fize  of  the  part. 

Hence  the  art  of  healing  ulcers  confifts  in  pro- 
ducing a  tendency  to  abforption  in  the  wound 
greater  than  the  depofition.  Thus  when  ah  ill- 
conditioned  ulcer  feparates  a  copious  and  thin 
difcharge,  by  the  ufe  of  any  fldmulus,  as  of  falts 
of  lead,  or  mercury,  or  copper  externally  applied, 
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the  diicharge  becomes  diminiihed  in  quantity^ 
and  becomes  thicker^  as  the  thinner  parts  are.&A 
abforbed« 

To  which  in  plceratiods  of  the  lungs,  and  in 
fi>me  catarrhs,  a  pertinacious  abftinence  from 
fluids  has  been  recommended^  as  well  as  in  drop* 
fies,  and  diabetes^  which  in  the  former  as  well  ai 
in  the  Jlatter,  may  have  a  tendency  to  increaib 
abforption  from  the  afFcded  parts,  and  may  thu* 
be  moderately  employed  with  advantage;  but 
may  have  a  dangerous  tendency  if  uied  to  an 
extreme,  by  inducing  too  great  thirft,  and  con- 
feqpent  fever  or  inflammation.  Lower  de  Ca- 
tarrhis.  Davidfon  on  Pulmonary  Syflem.  RoUo 
on  Diabetes. 

But  nothing  fo  much  contributes  to^increafe 
the  ahfoqptipn  in  a  wound  as  covering  the  wholo 
limb  above  the  fore  with  a  bandage,  which  Ihould 
be  fpread  with  fome  plailer,  as  with  emplaftium 
dc  minio,  to  prevent  it  from  flipping.  By  this 
artificial  tightnefs  of  the  flcin,  the  arterial  pulfa- 
tionsa^i  with  double  their  ufual  power  in  pro?% 
moting  the  afcending  current  of  the  fluid  in  the 
valvular  lymphatics. 

Internally  the  abforption  from  ulcers  fliould 
^  be  promoted  firfl:  by  evacuation,  then  by  ppiumt, 
bark,  mercury,  fteel. 

3.   Where  the  inflammation  proceeds  witlju 
j;rcater  violence  or  rapidity,  that  i^,  when  by  the 

painful 
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painful  fenfation  a  more  inordinate /tftivity  of  the 
organ  is  produced,  and  by  this  great  aftivity  an 
additional  quantity  of  painful  fenfation  follows  iri 
an  increafing  ratio,  till  the  whole  of  the  fenforial 
power,  or  fpirit  of  animation,  in  the  part  becomes 
exhaufted,  a  mortification  enfues,  as  in  a  car- 
btmcle,  in  inflammations  of  the  bowels,  in  the 
extremities  of  old  people,  or  in  the  limbs  of  thofc 
who  are  brought  near  a  fire  after  having  been 
mtieh  benumbed  with  cold.  And  from  hence  it 
appears,  why  .weak  people  are  more  fubje6l  to 
mortification  than  ftrong  ones,  and  why  in  weak 
perfons  lefs  pain  will  produce  mortification, 
namely,  becaufe  the  fenforial  power  is  fooner  ex- 
haufted  by  any  excefs  of  adtivity.  I  remember  fee- 
ing a  gentleman  who  had  the  preceding  day  travel- 
led two  ftages  in  a  chaife  with  what  he  termed  a 
bearable  pain  in  his  bowels ;  which  when  I  faw 
him  had  ceafed  ratlier  fuddenly,  and  without  a 
paflage  through  him ;  his  pulfc  was  then  weak, 
though  not  very  quick ;  but  as  nothing  which  he' 
fwallowed  would  continue  in  his  ftomach  many 
minutes,  I  concluded  that  the  bowel  was  morti- 
fied ;  he  died  on  the  next  d^y.  It  is  ufual  for 
patients  finking  under  the  fraall-pox  with  morti- 
fied puftules,  and  with  pui-ple  fpots  intermixed, 
to  complain  of  no  pain,  but  to  fay  they  are  pretty 
well  to  the  lafl:  moment. 

Recapitulation. 
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RecapUulatlon. 

IV.  When  the  motions  of  any  part  of  the  fyf- 
tem,  in  confequence  of  previous  torpor,  are  per- 
formed with  more  energy  than  in  the  irritative 
fevers,  a  difagreeable  fcniation  is  produced,  and 
new  actions  of  fOme  part  of  the  fyftem  commence 
in  confequence  of  this  fenfation  conjointly  with 
the  irritation :  whidh  motions  conftitute  inflam- 
mation. .  If  the  fever  J^e  attended  with  a  ilrong 
pulfe,  as  in  pleurify,  or  rheumatifm,  it  is  termed 
fynocha  fenfitiva,  or  fenfitive  fever  with  ftrong 
pulfej  which  is  ufuaily  termed  inflammatory  fe- 
ver. If  it  be  attended  with  weak  pulfe,  it  is 
termed  t}T)hus  fenfitivus,  of  fenfitive  fever  with 
weak  pulfe,  or  typhus  gravior,  or  putrid  malig- 
nant fever. 

The  fynocha  fenfitiva,  or  fenfitive  fever  with 
ftrong  pulfe,  is  generally  attended  with  fome  to- 
pical inflammation,  as  in  peripncumony,  hepa- 
titis, and  is  accompanied  with  much  coagulable 
lymph,  or  fizes  which  rifes  to  the  furface  of  the 
blood,  when  taken  into  a  bafon,  as  it  cools;  and 
which  is  believed  to  be  the  increafed  mucous  fe- 
cretion  from  the  coats  of  the  arteries,  infpifliated 
by  a  greater  ablorption  of  its  aqueous  and  (aline 
part,  and  perhaps  changed  by  its  delay  in  the 
circulation. 

The  typhus  fenfitivus,  or  fenfitive  fever  with 
VOL.  II.        .  II  weak 
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weak  pulfc,  is  frequently  attended  with  delirium, 
which  is  caufedby  the  deficiency  of  the  quantity 
of  fenforial  power,  and  with  variety  of  cutaneous 
eruptions. 

Inflammation  is  caufed  by  the  pains  occafioned 
by  excefs  of  adlion,  and  not  by  thofe  pains  which 
are  occafioned  by  defe<3:  of  action.  Thefe  mor- 
bid adlions,  which  are  thus  produced  by  two  fen- 
forial powers,  viz.  by  irritation  and  fenfation, 
fecrete  new  living  fibres,  which  elongate  the  old 
veflels,  or  foitm  new  ones,  and  at  the  fame  time 
'much  heat  isj  evolved  from  thefe  combinaticMis. 
By  the  rdpture  of  thefe  veflels,  or  by  a  new  con- 
ftrudtion  of  their  apertures,  purulent  matters  are 
fecreted  of  various  kinds  ;  which  are  infectious 
the  firfl:  time  they  are  applied  to  the  flcin  beneath 
the  cuticie,  or  fwallowed  with  the  ialiva  into  the 
ftomach.  This  contagion  a6ls  not  by  its  being 
abforbed  into  the  circulation,  but  by  the  fympa- 
thies,  or  afibciated  anions,  between  the  part  firft 
flimulatcd  by  the  contagious  matter  and  the  other 
parts  of  the  fyftem.  Thus  in  the  natural  fmall- 
pox  the  contagion  is  fwallowed  with  the  faliva, 
and  by  its  ftimulus  inflames  the  ftomach  ;  this 
variolous  inflammation  of  the  ftomach  increafes 
every  day,  like  the  circle  round  the  pun6lure  of 
an  inoculated  arm,  till  it  becomes  great  enough 
to  diforder  the  circles  of  irritative  and  fenfitive 
motions,  and  thus  produces  fever  fits,  with  fick- 
nefs  and  vomiting.     Laftly,  after  the  cold  parox- 

yfm. 
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yfin,  or  fit  of  torpor,  of  the  ftomach  has  increafed 
for  two  or  three  fucceflive  days,  an  inflammation^ 
of  the  fkin  commences  in  points ;  which  generally 
firft  appear  upon  the  face,  as  the  aflbciatcd  ac- 
tions between  the  Ikin  of  the  face  an4  that  of  the 
ftomach  have  been  more  frequently  exerted  toge- 
ther than  thofe  of  any  other  parts  of  the  external 
furface. 

Contagious  matters,  as  thofe  of  the  mcafles  and 
fmall-pox,  do  not  adl  upon  the  fyflem  at  the 
fame  time ;  but  the  progrefs  of  that  which  was 
lafl  received  is  delayed,  till  the  a6tion  of  the  for- 
mer infection  ceafes.  All  kinds  of  matter,  even 
that  from  common  ulcers,  are  probably  contagi- 
ous the  fiiil  time  they  are  irfferted  beneath  the 
cuticle  or  fwallowed  into  the  ftomach;  that  is, 
as  they  were  formed  by  certain  morbid  adlions  of 
the  extremities  of  the  vefTels,  they  have  the  power 
to  excite  fimilar  morbid  aftions  in  the  extremities 
of  other  vefTels,  to  which  they  are  applied ;  and 
thefe  by  fjinpathy,  or  afTociations  of  motion,  ex- 
cite fimilar  morbid  adlions  in  diftant  parts  o^  the 
fyflem,  without  entering  the  circulation;  and 
hence  the  blood  of  a  patient  in  the  fmall-pox  will 
not  give  that  difeafe  by  inoculation  to  others. 

When  the  new  fibres  or  vefTels  become  again 
abforbed  into  the  circulation,  the  inflammation 
ceafes  ;  which  is  promoted,  after  fufficient  evacu- 
ations, by  external  flimulants  and  bandages :  but 
where  the  a6lion  of  the  vefTels  is  very  ^eat,  a 

II 2  mortifi- 
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tnortifioation  of  the  part  is  liable  to  enfae,  owing 
to  the  exhauftipn  of  fenforial  power ;  which  how- 
ever occurs  in  weak  people  without  much  pain, 
and  without  very  violent  previous  inflammation ; 
and,  like  partial  paralyfis,  may  be  efteemed  one 
mode  of  natural  death  of  old  people,  a  part  dying 
before  the  whole. 


SECT. 
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SECT.    XXXIV. 


DISEASES    OP    VOXITION, 

I.  I.  Folition  defined.  Motions  termed  Involuntary  are  caufed 
by  volition.  Dejires  oppofed  to  each  other.  Deliberation. 
Afi  between  two  haycocks.  Saliva  /wallowed  againji  one*s 
defire.  Voluntary  motions  d'ljlinguifhed from  thofe  officiated 
with  Jenjitive  motions.     2,  Pains  from  excefs^  and  from  dc^ 

fe{l  of  motion.  No  pain  is  felt  during  vehement  voluntary 
exertion ;  as  in  cold  fits  of  ague^  labour^pains^  f^ongury^ 
tenefmus^  vomitings  rejllcjjnefs  in  fevers^  convulfion  of  a 
wounded  mufele.  3.  Of  holding  the  breath  andfcreamsng 
in  pain ;   why  fwine  and  dogs  cry  out  in  pain^  and  not 

fheep  and  horfes.  Of  grinning  and  biting  in  pain  5  why 
mad  animals  bite  others,  4.  Epileptic  convulfions  explained^ 
why  the  fits  begin  with  quivering  of  the  under  jctw^  biting 
the  tongue^  and  jetting  the  teeth ;  why  the  convulpve  mo* 
tlons  are  alternately  relaxed.  The  phanomenon  of  laughter 
explained,  JVhy  children  cannot  tickle  themfclves.  How 
feme  have  died  from  immoderate  laughter.  5.  Of  eaialip^ 
tic  fpafms^  of  the  locked  jaw  ^  of  painful  cramps,  6.  Syn* 
cope  explained.  Why  no  external  objefis  are  perceived  in 
fyncope.  7.  Of  palfy  and  apoplexy  from  violent  exertions. 
Cafe  of  Mrs,  Scot,  From  dancings  fating^  /wimming. 
Cafe  of  Mr,  Nairn,  JVhy  palfics  are  not  always  immedi* 
ately  preceded  by  violent  exertions,  Palfy  and  epilepfy  from 
dlfeafed  livers.  Why  the  right  arm  more  frequently  paraly* 
tie  than  the  left.  How  paralytic  limbf  regain  their  motions, 
H  3  II.  J^ifec^es 
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II.  Dlftafis  of  the  fenfual  motions  from  excefs  or  defeft 
of  voluntary  exertion,  i.  Madnefs.  2.  Dlftinguifhedfrmn 
delirium,  3.  fVhy  mankind  more  liable  to  infanity  than 
bnaes.  Sujpicion.  ffant  of  fhame^  and  of  cleanlinefs. 
5.  They  bear  cold^  hunger^  and  fatigue.  Charles  XII.  of 
Sweden.  6.  PUafurable  delirium^  and  infanity.  Child 
riding  on  a  flick.  Pains  of  martyrdom  not  felt,  7.  Drop^ 
fy,  8.  Inflammation  cured  by  infanity.  III.  I.  Pain  r/- 
lieved  by  reverie.  Reverie  is  an  exertion  of  voluntary  and 
fenfltive  motions,  .  2.  Cafe  of  reverie,  3.  Ladyfuppofed 
to  have  two  fouls.    4*  Methods  of  relieving  fain. 

I.  1.  Before  we  coitimence  this  Se6lion  on 
Difeafed  Voluntary  Motions,  it  may  be  hcceflary 
to  premife,  that  the  word  volition  is  not  ufed  in 
this  work  exa6Uy  in  its  common  acceptation. 
Volition  is  faid  in  Se<5)ion  V.  to  bear  the  fame 
analogy  to  dcfire  and  averfion,  which  fenfation 
docs  to  pleafure  and  pain.  And  hence  that^ 
when  delire  or  averfion  produces  any  action  of 
the  mufcular  fibres,  or  of  the  organs  of  fenfc, 
it  is  termed  volition;  and  the  adlions  pro- 
duced in  confequence  are  termed  voluntary  ac- 
tions.  Whence  it  appears,  that  motions  of  our 
mufcles  or  ideas  may  be  produced  in  confequence 
*  of  defire  or  averfion  without  our  having  the  power 
to  prevent  them,  and  yet  thefe  motions  maybe 
termed  voluntary,  according  to  our  definition  of 
the  word;  though  in  common  language  they 
would  be  called  involuntary. 

The  obje<fts  of  defire  and  averfion  are  general- 
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ly  at  >a  diftance,  whereas  thofc  of  pleafure*  and 
pain  are  immediately  ailing  upon  our  oi^ans. 
Hence,  before  delire-or  averfion  is  exerted,  fo  as 
to  caufe  any  actions,  there  is  generally  time  for 
deliberation ;  which  confifts  in  difcovering  the 
means  to  obtain  the  objej6l  of  defire,  or  to  avoid 
the  objeft  of  averfion  ;  or  in  examining  the  good 
or  bad  confequences,  which  may  refult  from 
them.  In  this  cafe  it  is  evident,  that  we  have 
a  power  to  delay  the  propofed  a6lion,  or  to  perform 
it;  and  this  power  of  choofing,  whether  we  fhall 
a6t  or  not,  is  in  common  language  expreffed  by 
the  word  volition,  or  will.  Whereas  in  this 
woi'k  the  wdrd  volition  means  limply  the  active 
ftate  of  the  fenforial  faculty  in  producing  motion 
in  confequence  of  defire  or  averfion  :  whether 
we  have  the  power  of  reflxaining  that  action,  or 
not;  that  is,  whether  we  exeirt  any  adtions  in 
confequence  o(  oppofite  defires  or  averfions  or 
not. 

For  if  the  objedls  of  defire  or  averfion  are  pre- 
fent,  there  is  no  necefliity  to  inveftigate  or  com- 
pare the  means  of  obtaining  them,  nor  do  we  al- 
ways deliberate  about  their  confequences ;  that  is, 
no  deliberation  neceflarily  intervenes,  and  in 
confequence  the  power  of  choofing  to  a6l  or  not 
is  not  exerted.  It  is  probable,  that  this  two-fold 
ufc  of  the  word  volition  in  all  languages  has  con- 
founded the  metaphyficians,  who  have  difputed 
about  fi:^e  will  and  neceflfity.     Whereas  from  the 

H  4  above 
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above  analylis  it  would  appear,  that  dming  our 
fleep,  wc  ufe  no  voluntaiy  exertions  at  all ;  and 
in  our  waking  hours,  tliat.they  arc  the  confe* 
quencc  of  delire  or  avcrfion. 

To  will  is  to  acl  in  confequence  of  defirc ;  but 
to  defirc  means  to  defire  fomething,  even  if  that 
fomething  be  only  to  become  free  from  the  pain> 
which  caufes  the  defire ;  for  to  defire  nothing  is 
not  to  defirc ;  the  word  defire,  therefore,  includes 
both  the  aftion  and  the  object  or  motive ;  for  the 
objedl  and  motive  of  defire  arc  the  fame  thing. 
Hence  to  defire  without  an  object,  that  is,  with- 
out a  motive,  is  a  folecifm  in  language.  As  if 
one  ftiould  alk,  if  you  could  eat  without  food,  or 
breathe  without  air. 

From  this  account  of  volition  it  appears,  that 
convulfions  of  the  mufclcs,  as  in  epileptic  fits, 
may  in  the  common  fenfe  of  that  word  be  termed 
involuntary ;  becaufe  no  deliberation  is  interpof- 
ed  between  the  defire  or  averfion  and  the  confe- 
quent  adlion  ;  but  in  the  fenfe  of  the  word,  as 
above  defined,  they  belong  to  the  clafs  of  volun- 
tary motions,  as  delivered  in  VoK  II.  Clafs  IIIp 
If  this  ufe  of  the  word  be  difcordant  to  the  ear 
of  the  reader,  ihe  term  morbid  voluntary  motions, 
or  motions  in  confequence  of  avcrfion,  may  be 
fubfiituted  in  its  ftead. 

If  a  perfon  has  a  defire  to  be  cured  of  the  ague^ 

and  has  at  the  fame  time  an  averfion  (or  contrary^ 

defire(  to  fwall owing  an  ounce  of  Peruvian  bark  i 

3  he 
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he  balances  defire  againft  defire,  or  averfion 
agamft  averfion  ;  and  thus  he  acquires  the  power 
of  choofing,  which  is  the  common  acceptation  of 
the  word  willing.  But  in  the  cold  fit  of  ague, 
after  having  difcovcred  that  the  aft  of  Ihuddering, 
or  exerting  the  fubcutancous  mufcles,  relieves  the 
pain  of  cold ;  he  immediately  exerts  this  a6l  of 
volition,  and  Ihudders,  as  foon  as  the  pain  and 
confequent  averfion  return,  without  any  delibfc- 
raticHi  intervening  ;  yet  is^this  a6l,  as  well  as  that 
of  fwallowing  an  ounce  of  the  bark,  caufcd  by  vo- 
lition; and  that  even  though  he  endeavours  in 
vain  to  prevent  it  by  a  weaker  contrary  volition^ 
This  recalls  to  our  minds  the  flory  of  the  hungry 
afs  between  two  hay-ftacks,  where  the  two  dcfires 
are  fuppofed  fo  exadlly^to  counteract  each  other, 
that  he  goes  to  neither  of  the  fl:acks,  but  perifhes 
by  want.  Now  as  two  equal  and  oppofite  de* 
fires  are  thus  fuppofed  to  balance  each  other,  and 
prevent  all  aftion,  it  follows,  that  if  one  of 
thefe  hay-fiacks  was  iuddenly  removed,  the  aft 
would  irrefiftibly  be  hurried  to  the  other,  whiqh 
in  the  common  ufc  of  the  word  might  be  called 
an  involuntary  aft ;  but  which,  in  our  acceptation 
of  it,  would  be  clafled  amongft  voluntary  adlions, 
as  above  explained. 

Hence  to  deliberate  is  to  compare  oppofing  de- 
fires  or  averfions,  and  that  which  is  the  moft  in- 
terefting  at  length  prevails,  and  produces  a<Stion. 
Similar  to  this,  where  two  pains  oppofe  each 

other. 
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Other,  the  ftronger  or  more  interefting  que  pro- 
duces aiStion;  as*  in  plcurifythe  pain  from  fuf- 
focation  would  produce  expanfion  of  the  lungs, 
but  the  pain  occafioned  by  extending  the  inflam- 
ed membrane,  which  hnes  the  cheil,  oppofes  this 
expanfion,  and  one  or  the  other  alternately  pre- 
vails. 

When  any  one  moves  his  hand  quickly  near 
another  perfon's  eyes,  the  eye  lids  inftahtly  clofe; 
this  a6t  in  common  language  is  termed  involun- 
tary, as  we  have  not  time  to  deliberate  or  to  ex- 
ert any  contrary  defire  or  averfion,  but  in  this 
work  it  would  be  termed  a  voluntary  a<ft,  becauie 
it  is  caufed  by  the  faculty  of  volition,  and  after 
a  few  trials  the  ni6kitation  can  be  prevented  by  a 
contrary  or  oppofing  volition. 

The  power  of  oppofing  volitions  is  beft  exem- 
plified in  the  fiory  of  Mutius  Scaevola,  who  Js 
faid  to  have  thrufl:  his  hand  into  the  fire  before 
Porcenna,  and  to  have  fufFered  it  to  be  confumed 
for  having  failed  him  in  his  attempt  on  the  life 
of  that  genei-al.  Here  the  averfion  for  the  lofs 
of  fame,  or  the  unfatisfied  defire  to  ferve  his 
country,  the  too  prevalent  enthufiafms  at  that 
time,  were  more  powerful  than  the  defire  of 
withdrawing  his  hand,  which  muft  be  occafioned 
by  the  pain  of  combuftion;  of  thcfe  oppofing 
volitions 

y  tncit  amor  patriae,  laudumque  immenfa  cupido. 

If 
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If  any  one  is  told  not  to  fwallow  his  Taliva  for 
a  minute,  he  foon  fwallows  it  contrary  to  his 
will,  in  the  common  fenfe  of  that  word ;  but  this 
alfo  is  a  voluntary  adtion,  as  it  is  performed  by 
the  faculty  of  volition,  and  is  thus  to  be  under- 
ftood.  When  the  power  of  volition  is  exerted  on 
anyof  ourfenfes,  they  become  more  acute,  as  in 
our  attempts  to  hear  fmall  noifcs  in  the  night. 
As  explained  in  Se6lion  XIX.  6.  Hence  by  our 
attention  to  the  fauces  from  our  defire  not  to  fwal- 
low our  faliva ;  the  fauces  become  more  fenfible ; 
and  the  ftimulus  of  the  faliva  is  followed  by 
greater  fenfation,  and  confequcrit  delire  of  fwal- 
lowing  it.  So  that  the  defire  or  volition  in  con.- 
fequence  of  the  increafed  fenfation  of  the  faliva 
is  more  powerful,  than  the  previous  defire  not  to 
fwallow  it.  See  Vol.  II.  Deglutitio  invita.  In 
the  fame  manner  if  a  modeft  man  wilhes  not  to 
want  to  make  water,  when  he  is  confined  with 
ladies  in  a  coach  or  an  aflembly-room ;.-  that 
very  a&  of  volition  induces  the  circumftance, 
which  he  wilhes  to  avoid,  as  above  explained ; 
infomuch  that  I  once  faw  a  partial  infanity, 
which  might  be  called  a  voluntary  diabetes, 
which  was  occafioncd  by  the  fear  (and  confe- 
quent  averfion)  of  not  being  able  to  make  water 
at  all. 

It  is  further  neceflary  to  obferve  here,  to  pre- 
vent any  confufion  of  voluntary,  with  fenfitive, 
or  afibciate  motions,  that  in  all  the  inftances  of 
violent  efforts  to  relieve  pain,  thofe  efforts  are  at 

firil 
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jfirft  voluntary  exertions;  but  after  they  have 
been  frequently  repeated  for  the  purpofe  of  re- 
lieving certain  pains,  they  become  aflbciated 
-  with  thofe  pains,  and  ceafe  at  thofe  times  to  be 
fubfervient  to  the  will ;  as  in  coughing,  fneez- 
ing,  and  fti-angury.  Of  thefe  motions  thofe 
which  contribute  to  remove  or  diflodge  the  of- 
fending caufc,  as  the  adlions  of  the  abdominal 
rautcles  in  parturition  or  in  vomiting,  though, 
they  were  originally  excited  by  volition,  are  in 
this  work  termed  fenfitive  motions;  but  thofe 
ac51ions  of  the  mufcles  or  organs  of  fenfc,  which 
do  not  contribute  to  remove  the  offending  caufe, 
as  in  general  convulfions  or  in  madnefs,  are  in 
tins  work  termed  voluntary  motions,  or  motions 
in  confequenee  of  avei^lion,  though  in  common 
language  they  arc  called  involuntary  ones,  Thofe 
fenfitive  unreftrainable  a6lions,  which  contribute 
to  remove  the  caufe  of  pain  are  uniformly  and 
invariably  exerted,  as  in  coughing  or  fneezing ; 
but  thofe  motions  which  are  exerted  in  confe- 
quenee of  averfion  without  contributing  to  re- 
move the  painful  caufe,  but  only  to  prevent  the 
fcnfation  of  it,  as  in  epileptic,  or  cataleptic  fits, 
are  not  uniformly  and  invariably  exferted,  but 
change  from  one  fet  of  mufclci  to  another,  as 
will  be  further  explained;  and  may  by  this  cri* 
tcrion  alib  Ixi  dlflinguifhed  from  the  former. 

At  the  fame  time  thofe  motions,  which  are  ex- 
cited by  perpetual  ftimuluSj  or  by  alTociatioa 
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with  each  other,  or  immediately  by  pleafurable 
or  painful  fenfation,  may  properly  be  termed  in- 
voluntary  motions,  as  thofe  of  the  heart  and 
arteries;  as  the  faculty  of  volition  feldom  afFefts 
thofe,  except  when  it  exifts  in  unnatural  quantity, 
as  in  maniacal  people. 

2.  It  was  obferved  in  Section  XIV.  on  the 
Production  of  Ideas,  that  thofe  parts  of  the  fyflem, 
which  are  ufually  termed  the  organs  of  fenfe,  arc 
liable  to  be  excited  into  pain  by  the  excefs  of  the 
ftimiilus  of  thofe  obje6ls,  which  arc  by  nature 
adapted  to  ^fFe6l  them;  as  of  too  great  light, 
found,  or  prefTure.  But  that  thefe  organs  receive 
no  pain  from  the  defedl  or  abfence  of  thefe 
ftimuli,  as  in  darknefs  or  filehce.  But  that  our 
other  organs  of  perception,  which  have  generally 
been  called  appetites,  as  of  hunger,  thirft,  want 
of  heat,  want  of  frefh  air,  are  liable  to  be  afFc6led 
with  pain  ^y  the  defeat,,  as  well  as  by  the  excefs 
of  their  appropriated  ftimuli. 

This  excefs  or  defe<5t  of  ftimuhis  is  however  to 
be  confidered  only  as  the  remote  caufe  of  the 
pain,  the  inuuediate  caufe  being  the  excefs  or 
defeft  of  the  natural  action  of  the  afFe6led  part, 
according  to  StA.  IV.  p.  Hence  all  the  pains  of 
the  body  may  be  divided  into  thofe  from  excefs 
of  motion,  and  thofe  from  defeat  of  motion 
which  diftin6lion  is  of  great  importance  in  the 
knowledge  and  the  cure  of  many  difeafes.  For 
as  the  pains  from  excefs  of  motion  cither  gra* 
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dually  fubfide,  or  are  in  general  fucceeded  by 
inflammation ;  fo  thofe  from  defeA  of  motion 
cither  gradually  fubfide,  or  are  in  general  fuc- 
ceeded by  convulfion,  or  madnefs.  TbefeSpains 
arc  eafily  diftinguifliable  from  each  other  by  this 
circumfiance,  that  the  former  are  attended  with 
heat  of  the  pained  part,  or  of  the  whole  body ; 
whereas  the  latter  exift  without  increafe  of  heat 
in  the  pained  part,  and  are  generally  attended  with 
coldnefs  of  the  extremities  of  the  body ;  which  is  r; 
the  true  criterion  of  what  have  been  called  ner-  "^ 
Yous  pains. 

Thus  when  any  acrid  material,  as  fnuff  or  limci 
falls  into  the  eye,  pain  and  inflammation  and 
heat  are  produced  from  the;  excefs  of  ftimulus ; 
but  violent  hunger,  hemicrania,  or  the  clavus 
hyfl:ericus,  are  attended  with  coldnefs  of  the  ex- 
tremities, and  defeat  of  circulation.  When  we 
are  expofed  to  great  cold,  the  pain  we  experience 
from  the  deficiency  of  heat  is  attended  with  a 
quiefcence  of  the  motiQiis  of  the  vafcular  fyflem ; 
fo  that  no  inflammation  is  produced,  but  a  great 
dejire  of  heat,  and  a  tremulous  motion  of  th^^ 
fubcutancous  mufcles,  which  ife  properly  a  con- 
vullion  in  confequence  of  this  pain  from  defedl 
of  the  ftimulus  of  heat. 

^  It  was  before  mentioned,  that  as  fenfation  con- 
fifts  in  certain  movements  of  the  fenforium,  be- 
ginning at  fome  of  the  extremities  of  it,  and  pro- 
pagated to  the  central  parts  of  it;   fo  volition 
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confifts  of  certain  other  movements  of  the  fen- 
forium^  commencing  in  the  central  parts  of  it, 
and  propagated  to  fome  of  its  extremities.  This 
idea  of  thefe  two  great  powers  of  motion  in  the 
animal  machine  is  confirmed  from  obferving, 
that  they  never  cxift  in  a  great  degree  or  univer- 
lally  at  the  fame  time;  for  while  we  ftrongly 
exert  our  voluntary  motions,  we  ceafe  to  feel  the 
pains  or  uneafineflfes,  which  occafioned  ns  to  exert 
them* 

Hence  during  the  time  of  fighting  with  fifts 
or  fwords  no  pain  is  felt  by  the  combatants,  till 
they  ceafe  to  exert  themfelves.  Thus  in  the 
beginning  of  ague-fits  the  painful  fenfation  of 
cold  is  diminilhed,  while  the  patient  exerts  him- 
felfinthe  ihivering  and  gnalhing  of  his  teeth. 
He  then  cea^fes  to  exert  himfelf,  and  the  pain  of 
cold  returns ;  and  he  is  thus  perpetually  induced 
to  reiterate  thefe  exertions,  fi'om  which  he  ex- 
periences a  temporary  relief.  The  fame  occurs 
in  labour-pains,  the  exertion  of  the  parturient 
woman  relieves  the  violence  of  the  pains  for  a 
time,  which  recur  again  foon  after  fhe  has  ceafed 
'  to  ufe  thofe  exertions.  The  fame  is  true  in  many 
other  painful  difeafes,  as  in  the  ftrangury,  tenef* 
mus,  and  the  efforts  of  vomiting ;  all  thefe  dif- 
agreeable  fenfations  are  diminiihed  or  removed 
for  a  time  by  the  various  exertions  they  occafion, 
and  recur  altematdy  with  thofe  exertions. 
The  reflJciTnefs  in  fome  fevers  is  an  almoft  per- 
6  petual 
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petual  exertion  of  this  kind,  qxcited  to  relieve 
fome  dif^grceable  fenfations;  the  reciprocal  op* 
polite  exertions  of  a  wounded  worrti,  the  alter- 
nate emprofthotonos  and  opifthotonds  of  fomc 
Ipafmodic  difeafes,  and  the  intervals  of  all  con* 
vulfions,  from  whatever  caufe,  feem  to  be  owing 
to  this  circumftance  of  the  laws  of  animation ; 
that  great  or  univalal  exertion  cannot  exiil:  at 
the  fame  time  with  great  or  univerfal  fenfation^ 
though  they  can  exift  reciprocally;  which  is 
probably  refolvable  into  the  more  general  law, 
that  the  whole  fenforial  power  being  expended  in 
one  mode  of  exertion,  there  is  none  to  fpare  for 
any  other.  Whence  fyncope,  or  temporary  apo- 
plexy, fucceeds  to  epileptic  corivulfions, 

3.  Hence  when  any  violent  pain  aflElids  us,  of 
which  we  can  neither  avoid  nor  remove  the 
caufe,  we  foon  learn  to  endeavour  to  alleviate  it, 
-by  exerting  fome  violent  voluntary  effort,  as  men- 
tioned above ;  and  are  naturally  induced  to  ufc 
thofe  mufcles  for  this  purpofe,  which  have  been 
in  the  early  periods  of  our  lives  moft  frequently 
or  moft  powerfully  exerted. 

Now  the  firft  mufcles,  which  infants  ufe  moft 
frequendy,  are  thofe  of  refpiration ;  and  on  this 
account  we  gain  a  habit  of  holding  our  breath,  at 
the  fame  time  that  we  xife  great  efforts  to  exclude 
it,  for  this  purpofe  of  alleviating  unavcndablc 
pain ;  or  we  prefs  out  our  breath  through  a  fmall 
aperti;rc  of  the  larynx,   and   fcream  violently, 
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when  the  pain  is  greater  than  is  relievable  by  the 
fonner  mocjc  of  exertion.  Thus  children  fcream 
to  relieve  any  pain  either  of  body  or  mind,  as  from 
anger,  or  feap  of  being  beaten. 

Hence  it  is  curious  to  obferve,  that  thofe  ani- 
mals, who  have  more  frequently  exerted  their 
inufcles-of  refph-ation  violently,  as  in  talking, 
barking,  or  grunting,  as  children,  dogs,  hogs, 
fcream  much  more,  when  they  are  in  pain,  than 
thofe  other  animals,  who  ufe  little  or  no  language 
in  their  common  modes  of  life ;  as  horfes,  Iheep, 
and  cows. 

The  next  mod  frequent  or  mod  powerful 
efforts,  which  infants  are  firft  tempted  to  produce, 
are  thofe  with  the  ftiufcles  in  biting  hard  fub^^ 
ftances ;  indeed  the  exertion  of  thefe  mufcles  is 
very  powerful  in  common  maftication,  as  appears 
from  the  pain  we  receive,  if  a  bit  of  bone  is  un- 
expe<9:edly  found  amongft  our  fpfter  food;  and 
further  appears  from  their  ailing  to  fo  great 
mechanical  difadvantage,  particularly  when  we 
bite  with  the  inciforcs,  or  canine  teeth ;  which 
arc' firft  formed,  and  thence  are  firft  ufed  to  vio* 
lent  exertion. 

Hence  when  a  perfon  is  in  great  pain,  the 
catife  of  which  he  cannot  remdvc,  he  fets  his 
teeth  firmly  together,  or  bites  fome  fubftance 
between  them  with  great  vehemence,  as  another 
mode  of  violent  exertion  to  produce  a  temporary 
neliefp     Thus  we  have  a  proverb  where  no  help 
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can  be  had  in  pain,  "  to  grin  and  abide  ;'*  and 
the  tortures  of  hell  are  faid  to  be  attended  with 
*^  gnalhing  of  teeth/' 

Hence  in  violent  fpafmodic  pains  I  have  feen 
people  bite  not  only  their  tongues,  but  their  arms 
or  fingers,  'or  thofe  of  the  attendants,  or  any 
objcift  which  was  near  them;  and  alfo  ffarike^ 
pinch,  or  tear,  others  or  themfelves,  particularly 
the  part  of  their  own  body,  which  is  painful  at 
the  time.  Soldiers,  who  die  of  painful  wounda 
in  battle,  are  faid  in  Homer  to  bite  the  ground. 
Thus  alfo  in  the  bellon,  or  colica  fatumina,  the 
patients  are  faid  to  bite  their  own  flefh,  and  dogs 
in  this  difeafe  to  bite  up  the  ground  they  lie  upon. 
It  is  probable  that  the  great  endeavours  to  bite  in 
inad  dogs,  and  the  violence  of  other  mad  animals^ 
are  owing  to  the  fame  caufc. 

4.  If  the  eflforts  of  our  voluntary  motions  are 
exerted  with  ftill  greater  energy  for  the  relief  of 
fome  difagreeable  fenfation,  convulfions  are  pitu 
duced ;  as  the  various  kinds  of  epilepfy,  and  in 
fome  h)rfteric  paroxyfms.  Inall  thefe  difeafcs a 
pain  or  difagreeable  fenfation  is  produced,  fre- 
quently by  worms,  or  acidity  in  the  bowels,  or  by 
a  difeafed  nerve  in  the  fide,  or  head,  or  by  the 
pain  of  a  difeafed  liver. 

In  fome  conftitutions  a  more  intolerable  degree 
of  pain  is  produced  in  fome  part  at  a  diftance 
from  the  caufe  by  fenfitive  aflbciation,  as  before 
explained ;  thefe  pains  in  fuch  confUtutions  ariie 
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to  fo  great  a  degree,  that  I  verily  believe  no 
artificial"  tortures  could  equal  fome,  which  I  have 
witnefled;  and  am  confident  life  would  not  have 
long  been  preferved,  unlefs  they  had  been  foon 
diminiihed  or  removed  by  the  univerfal  convul- 
ficm  of  thfe  voluntary  motions,  or  by  temporary 
inadnefs*  ' 

In  fome  of  the  unfortunate  patients  I  have 
obferved,  the  pain  has  rifen  to  an  inexpreffible 
degree,  as  above  defcribed,  before  the  convulfions 
have  fupervened ;  and  which  were  preceded  by 
fcrcaming,  and  grinning ;  in  others,  a^  in  the 
common  epilepfy,  the  convulfion  has  immediately 
facceeded  the  commencement  of  the  difagreeable 
lenfations;  and  as  a  ftupor  frequently  fucceeds 
the  convulfions,  they  only  feemed  to  remember 
that  a  pain  at  the  ftomach  preceded  the  fit,  or 
fcHne  other  uneafy  feel ;  or  more  frequently  re- 
tained no  memory  at  all  of  the  immediate  caufe 
of  the  paroxyfm.  But  even  in  this  kind  of 
epilepfy,  where  the  patient  does  not  recollecft  any 
preceding  pain,  the  paroxyfms  generally  are  pre- 
ceded by  a  quivering  motion  of  the  under  jaw, 
Vith  a  biting  of  the  tongue;  the  teeth  afterwards 
become  prefled  together  with  vehemence,  and  the 
eyes  are  then  convulfed,  before  the  commencc- 
tnent  of  the  univerfal  convulfion  ;  which  are  all 
efforts  to  relieve  pain. 

The  reafon  why  thefe  convuHive  motions  are 
alternately  exerted  and  remitted  was  mentioned 
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above,  and  in  Se<9:.  XII.  1.3.  when  the  exertions 
are  fuch  as  give  a  temporary  relief  to  the  pain^ 
which  excites  them,  they  ceafe  for  a  time,  till  the 
pain  is  again  perceived ;  and  then  new  exertions 
are  produced  for  its  relief.  We  fee  daily  exam* 
pies  of  this  in  the  loud  reiterated  laughter  of  fome 
people ;  the  pleafurable  fenfation,  which  excites 
this  laughter,  arifes  for  a  time  fo  high  as  to 
change  its  name  and  become  painful :  the  con- 
vulfive  motions  of  the  rcfpiratory  mufcles  relieve 
the  pain  for  a  time ;  we  are,  however,  unwilling  to 
lofe  the  pleafure,  and  prefently  put  a  ftop  to  this 
exertion,  and  immediately  the  pleafure  recurs,  and 
again  as  inflantly  rifes  into  pain.  All  of  us  have 
felt  the  pain  of  immoderate  laughter;  children 
have  been  tickled  into  convullions  of  the  whole 
body ;  and  others  have  died  in  the  a6l  of  laugh** 
ing;  probably  from  a  paralyfis  fucceeding  the 
long  continued  a6lions  of  the  mufcles  of  refpira- 
tion. 

Hence  we  learn  the  reafon,  why  children,  who 
are  fo  eafily  excited  to  laugh  by  the  tickling  of 
other  people's  fingers,  cannot  tickle  themfelvcs 
into  laughter.  The  exertion  of  their  hands  in 
the  endeavour  to  tickle  themfelvcs  prevents  the 
neceffity  of  any  exertion  of  the  refpiratory  mufcles 
to  relieve  the  excefs  of  pleafurable  affedtion.  Seo. 
Sea.  XVII.  3.  5. 

Chrylippus  is  recorded  to  have  died  laughing, 
when  an  afs  was  invited  to  fup  with  him.    The 
3  iame. 
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ikmc  is  related  of  one  of  the  popes,  who,  when 
he  was  ill,  faw  a  tame  monkey  at  his  bed- 
fide  put  on  the  holy  tiara.  Hall.  Phyf.  T.  III. 
p.  306.      ' 

There  are  inftances  of  epilepfy  being  produced 
by  laughing  recorded  by  Van  Swieten,  T.  III. 
402  and  308.  And  it  is  well  known,  that  many 
people  have  died  inftantaneoufly  from  the  painful 
excefs  of  joy,  which  probably  might  have  been 
prevented  by  the  exertions  of  laughter. 

Every  combination  of  ideas,  which  we  attend 
to,  occafions  pain  or  pleafure;  thofe  which  occa- 
fion  pleafure,  furnifh  either  focial  or  felfifh  plea^ 
fure,  either  malicious  or  friendly,  or  lafcivious,  or 
fablime  pleafure ;  that  is,  tliey  give  us  pleafure 
mixed  with  other  emotions,  or  they  give  us  un- 
mixed  pleafure,  without  occafioning  any  other 
emotions  or  exertions  at  the  fame  time.  This 
unmixed  pleafure,  if  it  be  great,  becomes  pain- 
ful, like  all  other  animal  motions  from  ftimuli 
of  every  kind ;  and  if  no  other  exertions  are 
occafioned  at  the  fame  time,  we  ufe  the  exertion 
of  laughter  to  relieve  this  pain.  Hence  laughter 
is  occafioned  by  fuch  wit  as  excites  fimply 
pleafure  without  any  other  emotion,  fuch  as  pity, 
love,  reverence.  For  fublimc  ideas  are  mixed 
with  admiration,  beautiful  (xies  with  love,  new 
ones  with  furprife;  and  thefe  exertions  of  our 
ideas  prevent  the  a6lion  of  laughter  from  being 
ncccflary  to  relieve  the  painful  pleafure  above 

I  3  defcribcd. 
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defcribed.  Whence  laughable  wit  confifts  of 
frivolous  ideas,  without  connexions  of  any  con* 
fequence,  fuch  as  puns  on  words,  or  on  phrafesj^ 
incongruous  jun6lions  of  ideas;  on  which  accounfc 
laughter  is  fo  frequent  in  children. 

Unmixed  pleafure  lefs  than  that,  which  caufes 
laughter,  caufes  fleep,  as  in  finging  children  to 
flecp,  or  in  flight  intpxipation  from  wine  or  food. 
See  Seft.  XVUI.  12. 

5.  If  the  paiiis,  or  difagreeable  fenfationSj| 
ibove  defcrijjed  do  not  obtain  a  temporary  relief 
from  thefe  convulfive  exertions  of  the  mufcles, 
thofe  convulfive  exertions  continue  without  re* 
million,  and  one  kind  of  catalepfy  is  produced* 
Thus  when  a  nerve  or  .tendon  produces  great 
pain  by  its  being  inflamed  or  wounded,  the  pa- 
tient fets  his  teeth  firmly  together,  and  grinds 
violently,  to  diminifh  the  pain  ;  and  if  the  pain 
is  not  relieved  by  this  exertion,  no  relaxation  of 
the  maxillary  mufcles  takes  plice,  as  in  the  con- 
yulfions  abcTve  defcribed,  but  the  jaws  remaii^ 
firmly  fixed  together.  This  locked  jaw  is  th€| 
jfnofl:  firequent  inftance  of  cataleptic  fpafm,  be-^ 
caufe  we  are  more  inclined  to  exert  the  mufclefii 
fubfervient  to  maftication  from  their  early  obedi^ 
tpce  to  violent  efforts  of  volition. 

But  in  the  cafe  related  in  Se6t.  XIX.  on  Reverie, 
the  cataleptic  lady  had  pain  in  her  upper  teeth ; 
and  preflling  one  o(  her  hands  vehemently  againfi; 
her  cheek,  bone  to  diminifh  this  p^^  it  jpemained 
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in  that  attitude  for  about  half  an  hour  twice  a^ 
<iay,  till  the  painful  paroxyfm  was  oven 

I  have  this  very  day  feen  a  young  lady  in  thi^ 
difeafe,  (with  which  fhc  has  frequently  been 
affli Aed ;)  flie  began  to-day  with^  violent  pain 
ihooting  from  one  fide  of^  the  forehead  to  tbo 
occiput,  and  after  various  ftruggles  lay  on  the 
bed  with  her  fingers  and  wrifts  bent  and  fiifTfoi? 
about  two  hours ;  in  other  refpccSls  flie  feemec^ 
in  a  fyncope  with  a  natural  piili'e.  She  then  had 
intervals  of  pain  and  of  fpafm,  and  took  threq 
grains  of  opium  every  hour  till  Ihe  had  takca 
nine  grains,  before  the  pains  and  fpafm  ceafed. 

There  is,  however,  another  fpt-cies  of  fixe4 
fpafm,  which  diiFers  from  the  former,  as  the  pain 
exifts  in  the  contracted  mufcle,  and  would  feem 
rather  to  be  the  confequence  than  the  caufe  of  th© 
contraction,  as  in  the  cramp  in  the  calf  qf  the  Icg^ 
and  iq  many  other  parts  of  the  body. 

In  thefe  fpafms  it  fhould  feem,  that  the  muicio 
itfelf  is  firll  thrown  into  contradlion  by  fomc  dif- 
agreeable  fenfation,  as  of  cold ;  and  that  then  the 
violent  pain  is  produced  by  the  great  contradlioa 
of  the  mufcular  fibres  extending  its  own  tendonat 
which  are  faid  to  be  fenfible  to  extenfipn  only  j 
and  is  further  explained  in  Se6l.  XVIII.  15, 

6.  Many  inftances  have  been  given  in  this 
work,  where  after  violent  motions  excited  by  ini» 
tation,  the  organ  has  become  quiefcent  to  lefs, 
Wd  evpii  to  t^e  great  irritation,  which  induced  it 
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into  violent  motion  ;  ^^s  after  looking  long  at 
the  fun  or  any  bright  colour,  they  ceafe  to  be 
feen ;  and  after  removing  from  bright  day-light 
into  a  gloomy  room,  the  eye  cannot  at  firft  per- 
ceive the  objeAs,  which  ftimulate  it  lefs.  Similar 
to  this  is  the  fyncopc,  which  fucceeds  after  the 
violent  exertions  of  our  voluntary  motions,  as 
after  epileptic  fits,  for  the  power  of  volition  a<Sls 
in  this  cafe  as  the  ftimulus  in  the  otherj  Thi* 
fyncope  is  a  temporary  palfy,  or  apoplexy,  which 
ceafes  after  a  time,  the  mufcles  recovering  their 
power  of  being  excited  into  adlion  by  the  efforts 
of  volition ;  as  the  eye  in  the  circumftance  above 
*  mentioned  recovers  in  a  little  time  its  power  of 
feeing  objects  in  a  gloomy  room;  which  were 
invifible  immediately  after  coming  out  of  a 
ftronger  light.  This  is  owing  to  an  accumula- 
tion of  fenforial  power  during  the  inaction  of 
thofe  fibres,  which  were  before  accuftomed  tQ 
perpetual  exertions,  as  explained  in  SeA.  XII. 
7.  !•  A  flighter  degree  of  this  difeafe  is  ex- 
perienced by  every  one  after  great  fatigue,  when 
the  mufcles  gain  fuch  inability  to  further  adlion^ 
that  we  are  obliged  to  reft  them  for  a  while,  or  to 
fummon  a  greater  power  of  volition  to  continue 
their  motions. 

In  all  the  fjiicopes,  which  I  have  feen  induced 
^fter  convulfive  fits,  the  pulfc  has  continued 
natural,  though  the  organs  of  fcnfe,  as  wcU  as  the 
-locomotive  mulcles;  have  ccafed  to  perform  their 

iundtionsi 


Digitized  by  VjOOQ IC 


Sect.  XXXIV.  i.  7.    OF  VOLITION.  lat 

ftmfiions ;  for  it  is  neceflary  for  the  perception 
of  objedls,  that  the  external  organs  of  fcnfe 
fhould  be  properly  excited  by  the  voluntary 
power,  as  the  eye-lids  muft  be  open,  and  perhaps 
the  mufcles  of  the  eye  put  into  aAion  to  dilfend, 
and  thence  give  greater  pellucidity  to  the  cornea^ 
which  in  fyncope,  as  in  death,  appears  flat  and 
lefs  tranfparent.  The  tympanum  of  the  ear  alfo 
feems  to  require  a  voluntary  exertion  of  its  muf- 
des^  to  gain  its  due  tenfion,  and  it  is  probable 
the  other  external  organs  of  fenfe  require  a  fi- 
milar  voluntary  exertion  to  adapt  them  to  the 
diflidA  perception  of  objedls.  Hence  in  fyncope 
as  in  fleep,  as  the  power  of  volition  is  fufpended, 
no  external  objects  are  perceived.  See'  Se<ft. 
XVIIL  5.  During  the  time  which  the  patient 
lies  in  a  fainting  fit,  the  fpirit  of  animation  be- 
comes accumulated ;  and  hence  the  mufcles  in  a 
while  become  irritable  by  their  ufual  ftiraulatioi^ 
and  the  fainting  fit  ceafes.     See  Sedl.  XII.  7.  1. 

7.  If  the  exertion  of  the  voluntary  motion^  has 
been  ftill  more  energetic,  the  quiefcence,  which 
fucceeds,  is  fo  complete,  that  they  cannot  again 
be  excited  into  a6lion  by  the  efforts  of  the  will. 
In  this  manner  the  palfy,  and  apoplexy  (which  is 
an  univerfal  palfy)  are  frequently  produced  after 
convulfions,  or  other  violent  exertions ;  of  this  I 
fliall  add  a  few  inftances. 

Platncrus  mentions  fome,  who  have  died  apo- 
pleftic  from  violent  exertions  in  dancing;  and 
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Dr.  Mead,  in  his  effay  on  Poifons,  records  a 
patient  in  the  hydrophobia,  who  at  one  effort 
broke  the  corda  which  bound  him,  and  at  the 
fame  inftant  expired.  And  it  is  probable,  that 
thofe,  who  have  expired  from  immoderate  laugh- 
ter, have  died  from  this  paralyfis  confequent  to 
violent  exertion.  Mrs.  Scott  of  Stafford  was 
walking  in  her  garden  in  perfect  hcalih  with  her 

neighbour  Mrs. ;  the  latter  accidentally  fdl 

into  a  muddy  rivulet,  and  tried  in  vain  to  dilen- 
gage  herfelf  by  the  afliftance  of  Mrs.  Scott's 
hand,  Mrs.  Scott  exerted  her  utmoft  power  for 
many  minutes,  firft  to  affill  her  friend,  and  next 
to  prevent  herfelf  from  being  pulled  into  the 
morafs,  as  her  diftreffed  companion  would  not 
difengage  her  hand.  After  other  afliftance  was 
procured  by  their  united  fcreams,  Mrs.  Scott 
walked  to  a  chair  about  twenty  yards  from  the 
brook,  and  was  feized  with  an  apopledtic  (Iroke  : 
which  continued  many  days,  and  terminated  in 
a  total  lofs  of  her  right  arm,,  and  her  fpeech ; 
neither  of  which  Ihe  ever  after  perfe6tly  re-* 
covered. 

It  is  faid,  Jhat  many  people  in  Holland  have  diedl 
after  Ikating  too  long  or  too  violently  on  their  fro- 
zen canals ;  it  is  probable  the  death  of  thefe,  and 
of  others,  who  have  died  fuddenly  in  fwifnmingj^ 
has  been  owing  to  this  great  quiefcence  or  par^ 
lyfis ;  which  has  fucceeded  very  violent  exertions^ 
added  to  the  cpncomiitant  coldJ^w^lich  has  ha4 
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greater  eflfedl  after  the  fufferers  had  been  heated 
find  exhaufted  by  previous  cxercife. 

I  remember  a  young  man  of  the  name  of 
Nairne  at  Cambridge,  who  walking  on  the  edge 
pf  a  barge  fell  into  the  river.  His  couiin  and 
fellow -fludent  of  the  fame  name,  knowing  the 
other  could  not  fwim,  plunged  into  the  water 
after  him,  caught  him  by  his  clothes,  and  ap-? 
proaching  the  bank  by  a  vehement  exertion  pro? 
pelled  him  fafe  to  the  land,  but  that  inftan^ 
feized,  as  was  fuppofed,  by  the  cramp,  or  para- 
lyfis,  funk  to  rife  no  more.  The  ireafon  why  the 
pramp  of  the  mufcles,  which  compofe  the  calf  of 
the  leg,  is  fo  liable  to  afFe<a  fwimmers,  is,  becaufe 
thcfe  mufcles  have  very  weak  antagonifts,  and  are 
in  walking  generally  elongated  again  after  their 
contradiion  by  the  weight  of  the  body  on  the 
ball  of  the  toe,,  which  is  very  much  greater  than 
the  refinance  of  the  water  in  fwimming.  See 
^ion  XVIII.  15^, 

It  does  not  follow  that  every  apople<5lic  or 
paralytic  attack  is  immediately  preceded  by  vehe- 
inent  exertion ;  the  quiefcence,  which  fucceeds  ex- 
ertion, and  which  is  not  fo  great  as  to  be  termed 
paralyfis,  frequently  recurs  afterwards  at  certain 
periods  j  and  by  other  caufcs  of  quiefcence,  oc- 
purring  with  thofe  periods,  as  was  explained  in 
treating  of  the  paroxylms  of  intermitting  fevers ; 
the  quiefcence  at  length  becomes  fo  great  as  tp 
Ipe  incapable  of  again  being  removed  by  the 
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efforts  of  volition,  and  complete  paralyfis  is 
formed.     Sec  Sediion  XXXII.  3.  2. 

Many  of  the  paralytic  patients,  whom  I  have 
feen,  have  evidently  had  difeafed  livers  from  the 
too  frequent  potation  of  fpirituous  liquors ;  fome 
of  them  have  had  the  gutta  rofea  on  their  faces 
and  breafts ;  which  has  in  fome  degree  receded 
either  fpontaneoufly,  or  by  the  ufe  of  external 
remedies,  and  the  paralytic  ftroke  has  fucceeded ; 
and  as  in  fcveral  perfons,  who  have  drunk  much 
vinous  fpirits,  I  have  obferved  epileptic  fits  to 
commence  at  about  forty  pr  fifty  years  of  age, 
without  any  hereditary  taint,  from  the  ftimulus, 
as  I  believed,  of  a  difeafed  liver ;  I  was  induced 
to  afcribc  many  paralytic  cafes  to  the  fame  fource; 
which  were  not  evidently  the  efFeift  of  age,  or  of 
unacquired  debility.  And  the  account  given 
before  of  dropfies,  which  very  frequently  are 
owing  to  a  paralyfis  of  the  abforbent  fyftem,  and 
are  generally  attendant  on  free  drinkers  of  fpiri- 
tuous liquors,  confirmed  me  in  this  opinion. 

The  difagrceable  irritation  of  a  difeafed  liver 
•produces  exertions  and  confcquent  quiefcence; 
thefe  by  the  accidental  concurrence  of  other  caufes 
of  quiefcence,  as  cold,  folar  or  lunar  periods,  ina- 
nition, the  want  of  their  ufual  portion  of  fpirit  of 
wine,  at  length  produces  paraljiis. 

This  is  further  confirmed  by  obfcrving,  that 
the  mufcles,  we  mofl  frequently,  or  mofl  power- 
fully exert,  are  mofl  liable  to  palfy ;  as  thofe  of 
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the  voice  and  of  articulation,  and  of  thofe  para'p 
lytics  which  I  have  feen,  a  much  greater  propor- 
tion have  loft  the  ufe  of  their  right  arm ;  which 
is  fo  much  more  generally  exerted  than  the  left. 

I  cannot  difinifs  this  fubjeft  without  obferving, 
that  after  a  paralytic  flxoke,  if  the  vital  powers 
are  not  much  injured,  the  patient  has  all  the 
movements  of  the  affedled  limb  to  learn  over 
0gain,  juft  as  in  early  infancy;  the  limb  is  firft 
moved  by  the  irritation  of  its  mufcles,  as  ii> 
ftret(^iingi  (of  which  a  cafe  was  related  in  Sec- 
tion VII.  1.  3.)  or  by  the  ele<9:ric  concuffion; 
afterwards  it  becomes  obedient  to  fenfation,  as  in 
violent  danger  or  fear;  and  laflly,  the  mufcles 
become  again  aflbciated  with  volition,  and  gra- 
dually acquire  their  ufual  habits  of  a<5ling  toge- 
ther. 

Another  phsenomenon  in  palfies  is,  that  when 
the  limbs  of  one  fide  are  difabled,  thofe,  of  the 
other  are  in  perpetual  motion.  This  can  only 
be  explained  from  conceiving  that  the  power  of 
motion,  whatever  it  is,  or  wherever  it  refides, 
and  which  is  capable  of  being  exhaufted  by  fa^ 
tigue,  and  accumulated  in  reft,  is  now  lefs  ex- 
pended, whilft  one  half  of  the  body  is  incapable  of 
receiving  its  ufual  proportion  of  it,  and  is  hence 
derived  with  greater  cafe  or  in  greater  abundance 
into  the  lipbs,  which  remain  unafFedted. 

II.  1.  The  excefs  or  defedl  of  voluntary  exer- 
tion produces  fimilar  cffbi^  upoa  the  fenfual 
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motions^  or  ideas  of  the  mind,  as  thofe  already 
mentioned  upon  the  mufcular  fibres*  Thus  when 
any  violent  pain,  arifing  from  the  *defe<ft  of  fomc 
peculiar  ftimulus,  exifls  either  in  the  mufcolar 
or  fenfual  fyftems  of  fibres,  and  which  cannot  be 
removed  by  acquiring  the  defeAive  ftimulus ;  as 
in  fome  conftitutions  convulfions  of  the  mufclei 
are  produced  to  procure  a  temporary  relief,  fo  in 
other  conftitutions  vehement  voluntary  exertions 
of  the  ideas  of  the  mind  are  produced  for  the 
fame  purpofe ;  for  during  this  exertion,  like  that 
of  the  mufcles,  the  pain  either  vanifhes  or  is  di« 
rainiflied :  this  violent  exertion  conftitutes  mad^ 
nefs;  and  in  many  cafes  I  have  feen  the  mad- 
nefs  take,  place,  and  the  convulfions -ceafe,  and 
reciprocally  the  madnefs  ceafe,  and  the  convul- 
fions fupervene.     SeeSedlionlll.  5.  8. 

2.  Madnefs  is  diftinguifliable  from  delirium^ 
as  in  the  latter  the  patient  knows  not  the  place 
where  he  refides,  nor  the  perfons  of  his  friends 
or  attendants,  nor"  is  confcious  of  any  external 
objects,  except  when  fpoken  to  with  a  louder 
voice,  or  ftimulated  with  unufual  force,  and 
even  then  he  foon  rdapfes  into  a  ftate  of  inatten- 
tion to  every  thing  about  him.  Whilft  in  the 
former  he  is  perfedlly  fenfible  to  every  thing  ex- 
ternal, but  has  the  voluntary  powers  of  his  mind 
intenfely  exerted  on  fome  particular  objeft  of  his 
defire  or  averfion,  he  harbours  in  his  thoughts  a 
fuljpicion  of  all  mankind,  left  they  Ihould  coun- 
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teraA  his  defigns ;  and  while  he  keeps  his  inten- 
tions^  and  the  motives  o£  his  a6lions  profoundly 
fecret ;  he  is  perpetually  ftudying  the  means  of 
acquiring  the  obje<9:  of  his  wiih,  or  of  preventing 
or  revenging  the  injuries  he  fufpeds. 

3.  A  late  French  philofopher,  Mr.  Helvetius, 
has  deduced  almoil  all  our  actions  from  this  prin<» 
ciple  of  their  relieving  us  from  the  ennui  or  tae- 
dium  vitae ;  and  true  it  is,  that  our  defires  or 
averfions  are  the  motives  of  all  our  voluntary  ac- 
tions; and  human  nature  feems  to  excel  other 
animals  in  the  more  facile  ufe  of  this  voluntary 
power,  and  on  that  account  is  more  liable  to  in* 
fariity  than  other  animals.  But  in  -mania  this 
violent  exertion  of  volition  is  expended  on  mif- 

^taken  objedls,  and  would  not  be  relieved,  though 
we  were  to  gain  or  efcape  the  objects,'  that  excite 
it.  Thus  I  have  feen  two  inftances  of  madmen, 
who  conceived  that  they  had  the  itch,  and  fevc- 
ral  have  believed  they  had  the  venereal  infedtioh, 
without  in  reality  having  It  fjrmptom  of  either  of 
them.  They  have  been  perpetually  thinking 
upon  this  fubjedl,  and  fome  of  them  were  in  vain 
falivated  with  defign  of  convincing  them  to  th? 
contrary. 

4.  In  the  minds  of  mad  people  thofe  volition* 
alone  exift,  which  are  unmixed  with  fenfation; 
immoderate  fufpicion  is  generally  the  firft  fymp- 
tom,  and  want  of  ihame,  and  want  of  delicacy 

'    about 


Digitized  by  LjOOQ IC 


i?8  DISEASES       Sect.  XXJtIV.  a.  j. 

abouf  cleanlincfs.  Sufpicion  is  a  voluntary  exer- 
tion of  the  mind  arifing  from  the  pain  of  fear, 
which  it  is  exerted  to  relieve :  fliame  is  the  name  of 
a  peculiar  dlfagreeable  fenfation,  fee  Fable  of  the 
Bees,  and  delicacy  about  cleanlinefs  arifes.  from 
another  difagreeable  fenfation.  And  therefore 
are  not  found  in  the  minds  of  maniacs,  which 
arc  employed  folely  in  voluntary  exertions. 
Hence  the  moft  moileft  women  in  this  difeafe 
walk  naked  amongft  men  without  any  kind  of 
concern,  ufe  obfcene  difcoqjffe,  and  have  no  de- 
licacy about  their  natural  evacuations. 

5.  Nor  are  maniacal  people  more  attentive  to 
their  natural  appetites,  or  to  the  irritations  which 
furround  them,  except  as  far  as  may  refpe<9:  their 
fufpicions  or  defigns ;  for  the  violent  and  perpe- 
tual exertions  of  their  voluntary  powers  of  mind 
prevent  their  perception  of  almoft  every  other 
objed,  either  of  irritation  or  of  fenfation.  Hence 
it  is  that  they  bear  cold,  hunger,  and  fatigue, 
with  much  greater  pertinacity  than  in  their  fo- 
bcr  hours,  and  are  lefs  injured  by  them  in  refpedt 
to  their  general  health.  Thus  it  is  aflerted  by 
hiftorians,  that  Charles  the  Twelfth  of  Sweden 
llept  on  the  fnow,  wrapped  only  in  his  cloak,, 
at  the  fiege  of  Frederickftad,  and  bore  extremes 
of  cold  and  hunger,  and  fatigue,  under  which 
numbers  of  his  foldiers  perilhed ;  becaufe  the 
mng  was  infane  with  ambition,  but  the  foldier 
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had  no  fiich  powerful  fiimulus  to  preferve  his 
fyfiem  from  debility  and  deatli,. 

6.  Befides  the  infanities  arifing  from  exertions 
in  confcquence  of  pain,  there  is  alfo  a  pleafurable 
infanitjr,  as  well  as  a  pleafurable  delirium;  as 
the  infanity  of  perfonal  vanity,  and  that  of  reli- 
gious fanaticifm.  When  agreeable  ideas  excite  in- 
to motion  the  fenforial  power  of  fenfation^  and 
this  again  caufes  other  trains  of  agreeable  ideas,  a 
conftant  flream  of  pleafurable  ideas  fucceeds,  and- 
produces  pleafurable  delirium.  So  wheii  the 
fenforial  power  of  volition  excites  agreeable  ideas, 
and  the  pl^afure  thus  produced  excites  more  vo- 
lition in  its  tunj,  a  conftant  flow  of  agreeable 
voluntary  ideas  fucceeds ;  which  when  thus  ex- 
erted in  the  extreme  conftitutes  infanity. 

Thus  when  our  mufcular  actions  arc  excited 
by  our  fenfations  of  pleafure,  it  is  termed  play ; 
when  they  are  excited  by  our  volition,  it  is  term- 
ed work ;  and  the  former  of  thcfe  is  attended 
with  lefs  fatigue,  becaufe  the  mufcular  anions  in 
play  produce  in  their  turn  more  pleafurable  fen- 
fation ;  which  again  has  the  property  of  prociuc- 
ing  more  mufcular  a6lion.  An  agreeable  in- 
ftance  of  this  I  faw  this  morning.  A  little  boy, 
who  was  tired  with  walking,  begged  of  his  papa 
to  carry"  him.  '^  Here,"  fays  the  reverend  doc- 
tor, *^  ride  upon  my  gold-headed  cane ;"  and  the 
pleafed  child,  putting  it  between  his  legs,  gal- 
lopped  away  with  delight,  and  complained  no 
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more  of  his  fatigue.  Here  the  aid  of  another 
fenforial  power,  that  of  pleafurable  fenfation^  fu- 
J)eradded  vigour  to  the  exertion  of  exhaufted  vo- 
lition. Which  could  otherwife  only  have  been 
excited  by  additional  pam,  as  "by  the  lafh  of  fla- 
vcry.  On  this  account  where  the  whole  fenfo- 
rial power  has  been  exerted  on  the  contemplation 
of  the  promifed  joys  of  heaven,  the  faints  of  all 
perfecuted  religions  have  borne  the  tortures  of 
martyrdom  with  otherwife  unaccountable  firm- 
nefs. 

7.  There  are  fome  difeafes,  which  obtain  at 
leafl  a  temporary  relief  from  the  exertions  of  infa- 
nity ;  many  •inllances  of  dropiies  being  thus  for 
a  time  cured  are  recorded.  An  elderly  woman 
labouring  with  afcites  I  twice  faw  relieved  for 
fome  weeks  by  infanity,  the  dropfy  ceafed  for  fe- 
veral  weeks,*  and  recurred  again  alternating  with 
the  infanity.  A  man  afflided  with  difficult  re- 
fpiration  on.  lying  down,  with  very  irregular 
pulfe,  and  cedematous  legs,  whom  I  faw  this  day, 
has -for  above  a  week  been  much  relieved  in  re- 
fpe6l  to  all  thofe  fymptoms  by  the  acceflion  of  in- 
fanity,  which  is  Ihewn  by  inordinate  fufpicion, 
and  great  anger. 

In  cafes  of  common  temporary  anger  the  in- 
creafed  a6lion  of  the  arterial  fyftem  is  feen  by  tho 
red  Ikin,  and  increafed  pulfe,  with  the  imme- 
diate increafe  of  mufcular  activity.  A  friend  of 
Biinc,  when  he  was  painfully  fatigued  by  riding 
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on  horfeback,  was  accuftomed  to  call  up^idea^ 
into  his  mind,  which  ufed  to  excite  his  anger  or 
indignation,  and  thus  for  a  time  at  leaft  relieved 
the  pain  of  fatigue.  By  this  temporary  infanity, 
the  cffcA  of  the  voluntary  power  upon  the  whole 
of  his  fyftem  was  increafed ;  as  in  the  cafes  of 
dropfy  above  mentioned,  it  would  appear,  that 
the  increafed  a6lion  of  the  voluntary  faculty  of 
the  fenforium  afFefled  the  abforbent  fyftem,  as 
well  as  the  feceming  one. 

8.  In  refpe<Sl  to  relieving  inflammatory  pains, 
and  removing  fever,  I  have  feen  many  infl:ances, 
as  mentioned  in  Sedl.  XII.  2.  4.  One  lady, 
whom  I  attended,  had  twice  at  fome  years  in* 
terval  a  locked  jaw,  which  relieved  a  pain  on  her 
fterniun  with  peripneumony.  Two  other  ladies 
I  faw,  who  towards  the  end  of  violent  peripneu- 
mony, in  which  fhey  frequently  loft  blood,  were 
at  length  cured  by  infanity  fupervening.  In  the 
former  the  increafed  voluntary  exertion  of  the 
mufcles  of  the  jaw,  in  the  latter  that  of  the  or-* 
gans  of  fenfe,  removed  the  difeafe  ;  that  is,  the 
difagreeable  fenfation,  which  had  produced  the 
inflammation,  now  excited  the  voluntary  power, 
and  thefe  new  voluntary  exertions  employed,  or 
expended  the  fuperabundant  fenforial  power, 
which  had  previoufly  been  exerted  on  the  arterial 
fyftem,  and  caufed  inflammation. 

Another  cafe  which  I  think  worth  relating, 
K2  was 
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was  of  a  young  man  about  twenty }  he  had  la- 
boured under  ah  irritative  fever  with  debility  for 
three  or  four  weeks,  with  very  quick  and  very 
feeble  pulfe,   and  other  ufual  fyraptoms  of  that 
fpecies  of  typhus,  but  at  this  time  complained 
much  and  frequently  of  pain  of  his  legs  and  feet. 
When  thofe  who  attended   him  were  nearly  in 
defpalr  of  his  recovery,  I  obferved  with  pleafure 
an  infanity  of  mind  fuper\xne  :  which  was  totally 
different  from  delirium,   as  he  knew  his  friends, 
calling  them  by  their  names,  and  the  room  in 
which  he  lay,  but  became  violently  fufpicious  of 
his  attendants,  and  calumniated  with  vehement 
oaths  his  tender  mother,  who  fat  weeping  by  his 
bed.   On  this  his  pulle  became  flower  and  firmer, 
but  the  quicknefs  did  not  for  feme  time  intirely 
,  ceafc,   and  he  gradually  recovered.     In  this  cafe 
the  introduction  of  an  increafed  quantity  of  the 
power  of  volition  gave  vigour  to  thofe  move- 
ments of  the  fyflem,  which  are  generally  only 
aCluated  by  the  power  of  irritation,  and  of  alToci- 
ation. 

Another  cafe  I  recolledl  of  a  young  man,  about 
twenty-five,  who  had  the  fcarlet-fevcr,  with  very 
quick  pulfe,  and  an  univerfal  eruption  on  his  flcin, 
and  was  not  without  realon  efl:eemed  to  be  in  great 
danger  of  his  life.  After  a  few  days  an  infanity 
fupervened,  which  his  friends  mlftook  fordelirium, 
and  he  gradually  recovered,  and  the  cuticle  peel- 
ed 
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cd  off.  From  thefe  and  a  few  other  cafes  I  have 
always  cfteemed  infanity  to  be  a  favourable  fign 
in  fevers,  and  have  cautioufly  diftingiiifhed  it 
from  delirium. 

III.  Another  mode  of  mental  exertion  to  re « 
lieve  pain,  is  by  producing  a  train  of  ideas  not 
only  by  the  efforts  of  volition,  as  in  infanity;  but 
by  thofe  of  fenfation  likewife,  as  in  delirium  and 
fleep.  This  mental  effort  is  termed  reverie,  or 
fomnambulation,  and  is  defcribed  more  at  large 
in  Sea.  XIX.  on  that  fubjeft.  But  I  fhall  here 
relate  another  cafe  of  that  wonderful  difeafe, 
which  fell  yefterday  under  my  eye,  and  to  which 
I  have  feen  many  analogous  alienations  of  mind^ 
though  not  exaAlj  fimilar  in  all  circumflanccs. 
But  as  all  of  them  either  began  or  terminated 
with  pain  or  convullion,  there  can  be  no  doubt 
but  that  thejr  are  of  epileptic  origin,  and  confli- 
tute  another  mode  of  mental  exertion  to  relieve 
forae  painful  fenfation. 

l\  Mafler  A.  about  nine  years  old,  had  been 
feized  at  fcven  every  morning  for  ten  days  with 
uncommon  fits,  and  had  had  flight  returns  in 
the  afternoon.  They  were  foppofcd  to  originate 
firom  worms,^  and  had  been  in  vain  attempted  to 
be  removt^d  by  vermifuge  purges. .  A&  his  fit  was 
expelled  at  fcven  yeilerday  morning,  I  faw  him 
before  that  hour ;  he  was  afleep,.feemed  free  from 
pain,  and  his  pulfe  natural.  About  feven  he  be- 
gan to  complain  of  pain  about  his  navel,  or  more 
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to  the  ]t^  fide,  and  in  a  few  miniites  had  exefr- 
tions  of  his  arms  and  legs  like  fwimming.  He 
tbeii  for  half  an  hour  hunted  a  pack  of  hounds ;  as 
appeared  by  his  hallooing,  and  calling  the  dogs 
by  their  names,  and  difcourfingvwith  the  attend- 
ants of  the  chafe,  defcribing  exactly  a  day  qf 
hunting,  which  (I  was  informed)  he  had^  wit-' 
jiefled  a  year  before,  going  through  all  the  moft 
ipinute  circumftances  of  it ;  calling  to  people, 
who  were  then  prefcnt,  and  lamenting  the  ab- 
fence  of  others,  who  were  then  alfo  abfent.  Af- 
ter this  fcene  he  imitated,  as  he  lay  in  bed,  fome 
of  the  plays  of  boys,  as  fwimming  and  jumping* 
He  then  fung  an  Englifli'^and  then  an  Italian 
fong ;  part  of  which  with  his  eyes  open,  and  part 
with  them  clofed,  but  could  not  be  awakened  or 
excited  by  any  violence,  which  it  was  proper  to 
ufe. 

After  about  an  hour  he  came  fuddenly  to  hinfv- 
felf  with  apparent  furprife,  and  feemed  quite  ig- 
norant of  any  part  of  what  had  paflcd,  and  {ifter 
being  apparently  well  for  half. an  hour,  he  fud- 
denly fell  into  a  great  ftupor,  with  flower  pulfe 
than  natural,  and  a  flow  moaning  refpiration,  in 
which  he  continued  about  another  half  hour,  and 
then  recovered. 

The  fequel  of  this  difeafe  was  favourabia;  he 
was  directed  one  grain  of  opium  at  fix  every 
morning,  and  then  to  rife  out  of  bed;  at  half 
paft  fix  be  was  directed  fifle€;n  drops  of  laudanuiu 

in 


Digitized  by  VjOOQIC 


SxcT.  XXXIV.  3.  2.    OF  VOLITION.  135 

in  a  glafs  of  wine  and  water.  The  firfl:  day  the 
paroxyfm  became  fhorter,  and  lels  violent.  The 
dofe  of  opium  was  increafed  to  one-half  more, 
and  in  three  or  four  days  the  fits  left  him.  The 
bark  and  filings  of  iron  were  alfo  exhibited  twice 
a  day ;  and  I  believe  the  complaint  returned  no 


more. 


2.  In  this  paroxyfm  it  fnuft  be  obferved,  that 
he  began  with  pain,  and  ended  with  flupor,  in 
bodi  circumftances  refembling  ,a  fit  of  epilepfy. 
And  that  therefore  the  exertions  both  of  mind 
and  body,  both  the  voluntary  ones,  and  thofe 
immediately  excited  by  pleafurable  fenfation, 
were  exertions  to  relieve  pain. 

The  hunting  fccne  appeared  to  be  rather  an 
aA  of  memory  than  of  imagination,  and  was 
therefore  rather  a  voluntary  exertion,  though  at- 
tended with  the  pleafurable  eagernefs,  ^vhich  was 
the  confequence  of  thofe  ideas  recalled  by  recol- 
lection, and  not  the  caufe  of  them. 

Thefe  ideas  thus  voluntarily  recolle6led.  were 
fucceeded  by  fenfations  of  pleafure,  though  his 
fenfes  were  unafFeded  by  the  fl:imuli  of  vifible  or 
audible  objefts ;  or  fo  weakly  excited  by  them  as 
not  to  produce  fenfation  or  attention.  And  the 
pleafure  thus  excited  by  volition  produced  other 
ideas  and  other  motions  in  confequence  of  the 
fenforial  power  of  fenfation.  Whence  the  mix- 
ed catenations  of  voluntary  and  fenfitive  idea^  an4 
raufcular  motipns  in  reverie ;  which,  like  every 
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other  kind  pf  vehement  exertion,  contribute  to 
reUeve  pain,  by  expending  a  large  quantity  of 
fenfprial  power. 

Thofe  fits  generally  commence  during  flecp, 
from  whence  I  fuppofc  they  ^lave  been  thought 
to  have  fome  connexion  with  fleep,  and  have 
thence  been  termed  Somnambulifm ;  but  their 
commencement  during  fleep  is  owing  to  our  inr 
crcafcd  excitability  by  internal  fenlations  at  that 
time,  as  explained  in  Sccl.  XVIII.  14  and  15,  and 
not  to  any  fimilitude  between  reverie  and  fleep. 

3.  I  was  once  concerned  for  a  very  elegant  and 
ingenious  young  lady,  who  had  a  reverie  on  al- 
ternate days,  which  continued  nearly  the  whple 
day;  and  as  in  her  days  of  difeafe  flie  took  up 
the  fame  kind  of  ideas,  which  flie  had  converfcd 
about  on  the  alternate  day  before,  and  could  re- 
colledl  nothing  of  them  on  her  well-day ;  flie  ap- 
peared to  her  friends  to  poflcfs  two  minds.  This 
cafe  alfo  was  of  the  epileptic  kind,  and  was  cured, 
with  fome  rclapfes,  by  opium  adminidcrcd  before 
the  commencement  pf  the  paroxyfm. 

4.  Wlrcncc-it  appears,  that  the  methods  of 
relieving  inflammatory  pains,  is  by  removing  all 
ftimulus,  as  by  venelcclion,  cool  air,  mucilagi- 
nou5  diet,  aqueous  potation^,  filcnce,  darknefs. 

The  methods  of  relieving  pains  from  defect  of 
flimulus  is  by  fupplying  the  peculiai:  ftimlus  re- 
quired,  as  of  food,  or  warmth. 
^     And  the  general  method  of  relieving  pain  is  by 
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pxciting  into  a6lion  fome  great  part  of  the  fyftcra 
for  the  purpolc  of  expending  a  part  of  the  fenfo- 
rial  power.  This  is  done  either  by  exertion  of 
the  voluntary'. ideas  and  mufcles,  as  in  infanity 
^nd  convullion  ;  or  by  exerting  both  voluntary 
and  fenfitive  motion?,  as  in  reverie ;  or  by  cx- 
citing  ine  irntative  motions  by  wine  or  opium 
iiitcnially,  and  by  the  warm  bath  or  biilrers  cx-» 
tcrnaily  ;  or  laftly,  by  exciting  the  fenfitive  icicos 
by  good  news,  aflfccfting  ftorieb,  or  agreeable  paf- 
iion^ 
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SECT.    XXXV. 

DISEASES    OP    ASSOCIATION^. 

I.  I.  Sympathy  or  confent  of  parts.  Primary  and fecondary 
farts  of  an  ajfociated  train  0/ motions  reciprocally  affe^  each 
ether.  Parts  of  Irritative  trains  of  motion  affe^  each 
ether  in  four  ways.  Sympathies  of  the  fkln  andflomacb, 
Flufhing  of  the  face  after  a  meal.  Eruption  of  the  fmalU 
pox  en  the  face,  Chdnefs  after  a  meal.  2.  Vertigo  from 
intoxication,  3.  Abforptlon  from  the  lungs  and  perlcar- 
efium  by  emetics.  In  vomiting  the  anions  of  theflomach 
Are  decreafedf  not  increafed,  Dlgejllon  Jirengthened  after 
an  emetic.  Vomiting  from  deficiency  of  fenforial  power. 
4.  Dyfpncta  from  cold  bathing.  Slow  pulfe  from  digitalis. 
Death  from  gout  In  theflomach.  II.  I .  Primary  andfe- 
condary  parts  of  fenjltlve  ajjoclatlons  affctl  each  other. 
Pain  from  gall-JionCy  from  urinary  Jione,  Hemlcrania. 
Painful  epllepjy.  2.  Gout  and  red  face  from  inflamed  Ji" 
ver.  Shingles  from  In/lamed  kidney.  3.  Coryzafrom  cold 
applied  to  th$  feet.  Plcurify.  Hepatitis,  ^  4.  Pain  of 
Jhoulders  from  Inflamed  liver.  *III.  Dlfeafesfrom  the  af 
foclatlons  of  Ideas. 

I.  1.  Many  fynchronous  and  fucccffive  mo- 
tions of  our  mufcular  fibres,  and  of  our  organs 
of  fenfe,  or  ideas,  become  aflbciated  fo  as  to  form 
indiflblublc  tribes  or  trains  of  action,  as  Ihewn  in 
SedtioH  X.  on  AlTociate  Motions.  Some  confti- 
1  tutions 
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tutione  iDore  eafily  eftablifh  tiiefe  aflbciatipns, 
whether  by  volyntary,  fenfitive,  or  irritative  repe- 
titions, and  fome  more  eafily  lofe  them  again,  ^ 
ihewn  in  Scdlion  XXXL  on  Temperaments. 

When  the  beginning  of  fuch  a  train  of  fi&^Qt^ 
becomes  by  wy  means  difordered,  the  fuojepding 
part  is  liable  to  become  diiJurbed  in  confequ^ncfi, 
ftnd  thi3  i«  conwnonly  termed  fympathy.or  con^ 
feat  of  papts  by  the  vt^riters  ol  medicine.  For  the 
jnore  clear  jindertft^nding  q£  thefe  fympathies  wc 
p)tift  cottfider  a  tribe  or  train  of  4<Slions  a$  divided 
into  two  parts,  aud  call  one  of  them  the  primarjr 
pr  original  motions,  and  the  other  the  fecondarjr 
or  fympathetic  ones. 

The  primary  and  fecondary  parts  of  a  train  of 
irritativ,c  a(9ions  may  reciprocally  affe^St  each 
other  in  four  different  manners.  1.  They  majr 
Jx>th  be  exerted  with  greater  energy  than  naturah 
2.  The  former  may  a<ft  with  greater,  and  the 
jattcr  with  Ids  energy.  3.  The  former  may  acSt 
.with  lefs,  and  the  latter  with  greater  energy. 
4.  They  may  both  a6l  with  lefs  energy  than 
patural.  I  Ihall  noW  give  an  example  of  each 
Jdnd  of  thefe  modes  of  a6lion,  and  endeavour 
to  Ihew,  that  though  the  primary  and  fecondary 
parts  of  thefe  trains  or  tribes  of  motion  are  con* 
ne£ied  by  irritative* aflbciation,  or  their  previous 
habits  of  acfting  together,  as  defcribed  in  Se6t. 
XX.  on  Vertigo.  Yet  that  their  adling  with 
fimilar  or  diffimilar  degrees  of  energy,  depends 

on 


Digitized  by  VjOOQ IC 


140  DISEASES        Sect.  XXXV.  1. 1. 

on  the  greater  or  lefs  quantity  of  fenforial  power, 
which  the  primary  part  of  the  train  expends  in 
its  exertions. 

The  a6lions  of  the  flomach  conftitute  fo  im- 
portant a  part  of  the  affociations  of  both  irritative 
and  fenfitive  motions,  that  it  is  faid  to  fympathizc 
with  almoft  every  part  of  the  body ;  the  firft 
example,  which  I  fhall  adduce  to  (hew  that  both 
the  primary  and  fecondary  parts  of  a  train  of  ir- 
ritative aflbciations  of  motion  ad  with  increafed 
energy,  is  taken  from  the  confent  of  the  fkin  with 
this  organ.  When  the  adtion  of  the  fibres  of 
the  ftomach  is  increafed,  as  by  the  ftimulus  of  a 
fiill  meal,  the  exertions  of  the  cutaneoas  arteries 
of  the  face  become  increafed  by  their  irritative 
affociations  with  thofe  of  the  ftomach,  and  a  glow 
or  flulhing  of  the  face  fuccecds.  For  the  fmall 
veffels  of  the  Ikin  of  the  face  having  been  more 
accullomed  to  the  varieties  of  a6lion,  from'  their 
frequent  cxpofure  to  various  degrees  of  cold  and 
heat,  become  more  eafily  excited  into  increafed 
adlion,  than  thofe  of  the  covered  parts  of  our 
bodies,  and  thus  act  with  more  energy  from  their 
irritative  or  feniitive  affociations  with  the  ftomacln 
On  this  account  in  fmall-pox  the  eruption  in, 
confequence  of  the  previous  affedion  of  the 
ftomach  breaks  out  a  day  fooner  on  the  face  than 
on  the  hands,  and  two  days  fooner  than  on  the 
trunk  J  and  recedes  in  fimilar  times,  after  matura- 
tion. ^  ^ 

'   But"" 
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But  fecondly,  in  weaker  conftitutions,  that  is, 
in  thofe  who  poffefs  lefs  fenforial  power,  fo  much 
of  it  is  expended  in  the  incrcafed  anions  of  the 
fibres  of  the  ftomach  excited  by  the  flimulus 
of  a  meal,  that  a  fenfe  of  chilnefs  fucceeds 
inftcad  of  the  univerial  glow  above  mentioned ; 
and  thus  the  fecondary  part  of  the  aflbciated  train 
of  motions  is  diminiflied  in  energy,  in  confe* 
quencc  of  the  increafed  adlivity  of  the  primary 
part  of  it 

2-  Another  inftance  of  a  fimilar  kind,  where 
the  fecondary  part  of  the  train  a6ls  with  lefe 
energy  in  confequcnce  of  the  greater  exertions  of 
the  primary  part,  is  the  vertigo  attending  intoxi- 
cation; in  this  circumftance  fo  much  fenforial 
power  is  expended  on  the  ftomach,  and  on  its 
neareft  or  more  ftrongly  aflbciated  motions,  as 
thofe  of  the  fubcutaneous  veflels,  and  probably 
of  the  membranes  of  fome  internal  vifcera,  that 
the  irritative  motions  of  the  retina  become  imper- 
feiftly  exerted  from  deficiency  of  fenforial  power, 
as  explained  in  Se6l.  XX.  and  XXL  3.  on  Ver- 
tigo and  on  Drunkennefs,  and  hence  the  ftaggcr- 
ing  inebriate  cannot  completely  balance  himfclf 
by  fuch  indiftindl  vifion. 

3.  An  inftance  of  the  third  circumftance>  where 
the  primary  part  of  a  train  of  irritative  motions 
uQs  with  lefs,  and  the  fecondarypart  with  greater 
cncrg)",  may  be  obferved  by  making  the  following 

experiment. 
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experiment  If  a  perfon  lies  with  his  arms  and 
fhoiildcrs  ont  of*  bed,  till  they  become  cold,  a 
temporary  coryza  or  catarrh  is  produced ;  fo  that 
the  paflage  of  the  noftrils  becomes  totally  ob- 
ftru6ted ;  at  leaft  this  happens  to  many  people  j 
arid  then  on  covering  the  arms  and  flioulders,  till 
they  become  warm,  the  paflage  of  the  noftril* 
ceafes  again  to  be  obfliruded,  and  a  quantity  of 
xoucus*  is  discharged  from  them.  In  this  cafe 
the  quiefcence  of  the  veflels  of  the  fkin  of  thd 
arms  and  fhoulders,  occafioned  by  expofure  to 
cold  air,  produces  by  irritative  aflbciation  an  in^ 
icreafed  a6lion  of  the  veflels  of  the  membrane  of 
the  iloftrils;  ^d  the  accumulation  of  fenforial 
power  during  the  torpor  of  the  arms  and  flioul- 
ders  is  thus  expended  in  producing  a  temporary 
coryza  or  catarrh.  ^ 

Another  inftance  may  be  adduced  from  the 
fympathy  or  confent  of  the  motions  of.  the  fro- 
mach  with  other  more  dillant  links  of  the  very 
extenfive  tribes  or  trains  of  irritative  motions  af- 
fociated  with  them,  defcribed  in  Se<9:.  XX.  on 
Vertigo.  When  the  adlions  of  the  fibres  of  the 
ftomach  are  diminifhed  or  inverted,  the  anions 
of  the  abforbent  veflels,  which  take  up  the  mucus 
from  the  lungs,  pericardium,  and  other  cells  of 
the  body,  become  increafed,  and  abforb  the  fluids 
accumulated  in  them  with  greater  avidity,  as 
appears  irom  the  exhibition  of  foxglove,  anti- 
mony. 
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mony,  or  other  emetics,  in  cafes  of  anafarca,  attend- 
ed with  unequal  pulfe  and  difficult  refpiration. 

That  the  aft  of  naufca  and  vomiting  is  a  dc- 
creafed  exertion  of  tlie  fibres  of  the  ftomach.may 
be  thus  deduced  j  when  an  emetic  medicine  is 
adminiftered,  it  produces  the  pain  of  fickncls, 
as  a  difagreeable  tafte  in  the  mouth  produces 
the  pain  of  naufea;  thefe  pains,  like  that  of 
hunger,  or  of  cold,  or  like  thofe,  which  are  ufually 
termed  nervous,  as  the  head-ach  or  hemicrania,  do 
not  excite  the  organ  into  greater  action ;  but  in 
this  cafe  I  imagine  the  pains  of  ficknefs  or  of 
naufea  counteract  or  deftroy  the  pleafurable-»fen* 
fation,  which  feems  neceflary  to  digeftion,  as 
Ihewn  in  Seft.  XXXIII.  1.  1.  The  pcxiftaltic 
motions  of  the  fibres  of  the  ftomach  become  en- 
feebled by  the  want  of  this  ftimulus  of  pleafurable 
fenfation,  and  in  confequenqe  flop  for  a  time, 
and  then  become  inverted ;  for  they  cannot 
become  inverted  without  being  previoufly  flop- 
ped. Now  that  this  inverfion  of  the  trains  of 
motion  of  the  fibres  of  the  ftomach  is  owing 
to  the  deficiency  of  pleafurable  fenfation  is 
evinced  from  this  circumftance,  that  a  naufeous 
idea  excited  by  words  will  produce  vomiting  as 
effedually  as  a  naufeous  drug. 

Hence  it  appears,  that  the  aft  of  naufea  or 
vomiting  expends  Icfs  fenforial  power  than  the 
afuar  pcriftaltic  motions  of  the  ftomach  in  the. 

digeftion 
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digcftion  of  our  aliment ;  and  that  hence  there 
is  a  greater  quantity  of  fenforial  power  becomeg 
accumulated  in  the  fibres  of  tiie  ftomach,  and 
more  of  it  in  confequence  to  fpare  for  the  a6iion 
of  thofe  parts  of  tlie  fyficm,  which  are  thus 
affociated  with  the  ilomach,  as  of  the  whole 
abforbcnt  fcrlcs  of  vcflcis,  and  which  are  at  the 
lame  time  excited  by  their  ufual  ftimuli. 

From  this  we  can  undei'lland,  how  after  the 
operation  of  an  emetic  the  flomach  becomes  rnorc 
iri'itable  and  fenfible  to  the  fiimulus,  and  the 
plcafure  of  food ;  fince  as  the  fenforial  power 
becomes  accumulated  during  the  naufea  and 
vomiting,  the  digcfHvc  power  is  afterwards  ex- 
erted more  forcibly  for  a  time.  It  fhould,  how- 
ever, be  here  remarked,  that  though  vomiting 
is  in  general  produced  by  the  defcdl  of  this  flimu-^ 
lus  of  plcafurable  fenfation,  as  when  a  naufeous 
drug  is  adminiftered ;  yet  in  long-continued  vo- 
miting, as  in  fea-ficknefs,  or  from  habitual  dram-^ 
drinking,  it  arifcs  from  deficiency' of  fenforial 
power,  which  in  the  former  cafe  is  exhaufted  by 
the  increafcd  exertion  of  the  irritative  ideas  of 
vifion,  and  in  the  latter  by  the  frequent  applica- 
tion of  an  unnatural  ftimulus. 

4.  An  example  of  the  fourth  circumftance  above 
mentioned^  where  both  the  primary  and  fccondary 
parts  of  a  train  of  motions  proceed  with  energy 
lefe  than  natural,  may  be  obfervcd  in  the  dyf- 

pnoea. 
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pnoea,  which  occurs  in  going  intcf  a  very  cold 
bath,  and  which  has  been  delcribed  and  cxplAin- 
cd  in  Sea.  XXXII.  3.  2.  -  :^ 

And  by  the  increafed  debility  of  the  p\ilfetion« 
of  the  heart  and  arteries  during  the^ptfritionttf 
an  emetic.  Secondly,  from  t^e  Ilowneik  and  in-i 
tcnniflion  of  the  piilfations  of  the  bcftf ftirincthd 
inceflant  eflforts  td'  vomio  occafioned-  by  ktk  <ive4-i 
dofc  of  digitalis**  And  thiiKlly^  frorti  'rtidtital 
ftoppage  of  the  motions  of  the  httattj  of  deaths 
in  confequencc  oF  the  torpor  of>the  ffortiach,' 
when  affeiled  with  the  commencement  •oi'  cdid 
paroxyfrri  of.  the  gotit*     See  8e6t.  XXV.  1*7  •       '^^ 

^L  1.  The  primary  and  fccondary  parte'  of  tiltf 
trains  of  fenfitive  aflbciation  reciprocaUy  al!et5b 
each  other  in  different- mannom.  i;  T^  iti-* 
creafed  fcniation  of  the*  primary  part  may  cJeafe, 
when  that  of  the  fecondary  part  commeiices.  2. 
The  increafed  a6lion  of  the  primary  part  may 
ceafe,  when  that  of  the  fecondary  patt^CoWimences. 
3.  The  primary  part  may  have  increafed  fenfation, 
and  the  fecondary  part  increafed  a6tlon.[  4.  Th<5 
primary  part  may  have  inciieafed  a<ftiow,  and- the 
fecondary  part  increafed  fenfation. 

Examples  of  the  firft  mode,  where  the  in- 
creafed fenfation  of  the  primary  part  of 'a  train 
of  fenfitive  affociation  ceafcs,  when  that  of  the 
fccondary  part  commences,  are  not  unfrequent ; 
as  this  is  the  general  origin  of  thofe  pains,  which 
continue  fome  time  without  being  attended  with 
inflammation^  fuch  as  the  pain  at  the  pit  of  the 
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ftomaeh  frqiu  a  ilone  at  the  neck  of  the  gall- 
bladder^ and  the  pain  of  ftrangury  in  the  glans 
penis  from  a  flone  at  the  neck  of  the  urinary 
bladder.  In  both  thefe  cafes  the  part,  which  is 
a^S^ed  ^condartly,  is  believed  to  be  much  more 
ieuiibie  than  the  palt  primarily  affe6led5  as  de« 
£:ribed  in  the  catalogue  of  difeafes^  Clafe  IL  1. 1. 
W,  and  IV,  2. 2. 2.  and  IV.  2.  2. 4. 

The  hemicrania,  or  nervous  head-ach,  as  it  is 
called,  wheit  it  originates  from  a  decajring  tooth, 
is  another  difeafe  of  this  kind ;  as  the  pain  of 
the  carious  tooth  always  ceafes,  when  (he  pain 
over  Qiip  .eye  and  temple  commences.  And  it  is 
probable,  that  the  violent  pains,  which. induce 
omvulfions  in  painful  epilepfies,  are  produced  in 
the  lame  manner,  from  a  more  fenfible  part  fym- 
pathizing  with  a  difeafed  one  of  lefe  f^nfibility. 
See  Catalogue  of  difeafes,  Clafs  IV.  2.  2.  8.  and 
m.  I.  1.6. 

The  laft  tooth,  or  dens  fepientiac,  of  the  upper 
jaw  moft  frequently  decays  firft,  and  is  liable  to 
produce  pain  over  the  eye  and  temple  of  that 
fide.  The  lafi  tooth  of  the  under  jaw  is  alio 
liable  to  produce  a  fimilar  hemicrania,  when  it 
begins  to  decay.  When  a  tooth  in  the  upper 
jaw  is  the  caufe  of  the  headach,  a  llighter  pain  is 
fometimes  perceived  on  the  cheek-bone.  And 
when  a  tooth  in  the  lower  jaw  is  the  caufe  of 
headach,  a  pain  fometimes  afFedts  the  tendons  of 
the  mufcles  of  the  neck,  which  are  attached  near 
tiie  jaws.   But  the  clavus  hyftericus,  or  pain  about. 
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flic  middle  of  the  parietal  bone  on  one  fide  of 
the  head,  I  have  feen  produced  by  the  fecond  of 
the  roolares,  or  grinders,  of  the  under  jaw ;  of 
which  I  Ihall  relate  the  following  cafe.  See 
Qafs  IV.  -Z.  2.  8. 

Mrs.— — ,  about  30years-of  age,  was  feized 
with  great  pain  about  the  middle  of  the  right 
parietal  bone,  which  had  continued  a  whole  day 
before  I  faw  her,  and  was  fo  violent  as  to  threaten 
to  oocafion  convulfions.  Not  being  able  to  de» 
tcA  a  deoaying  tooth,  or  a  tender  one,  by  exami<» 
nation  with  my  eye,  or  by  ftriking  them  with  a 
tea*fpoon,  and  fearing  bad  confequences  from  her 
tendency  to  convulfion,  I  advifed  her  to  extradl 
the  laft  tooth  of  the  under-jaw  on  the  afietflcd 
fide ;  which  was  done  without  any  good  cffc&. 
She  was  then  dire<Slcd  to  lofe  blood,  and  to  take 
a  brifk  cathartic;  and  after  that  had  operated, 
about  60  drops  of  laudanum  wdre  given  her, 
with  large  dofcs  of  bark;  by  which  the  pain  was 
removed.  In  about  a  fortnight  Ihe  took  a  ca- 
thartic medicine  by  ill  advice,  iind  the  pain  re- 
turned with  greater  violence  in  the  fame  place ; 
and,  before  I  could  arrive,  as  fhe  lived  30  miles 
from  me,  Ihe  fufFered  a  paralytic  ftroke ;  which 
affeded  her  limbs  and  her  face  on  one  fide,  and 
relieved  the  pain  of  her  head. 

About  a  year  afterwards  I  was  again  called  to 
her  on  account  of  a  pain,  as  violent  as  before^ 
exaiSlly  on  the  fanve  part  of  the  other  parietal 

L  9  .  bone. 
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bone.  On  examining  her  mouth  I  found  tho 
iccond  molaris  of  the  under- jaw  on  the  fide  be* 
ibrc  afFedled  was  now  decayed,  and  concluded, 
that  this  tooth  had  occafioned  the  ftroke  pf  th^ 
palfy  by  the  pain  and  confcquent  exertion  it  had 
caufed.  On  this  account  I  leameflly  entr^tcd 
her  to  allow  the  found  molaris  of  the  fame  jaw 
oppofite  to  the  decayed  one  to  Ijc  extraiSed; 
ivhich  was  forthwith  done,  and  the  pain"  of  lier 
head  immediately  ccafed,  to  the  aftonxQiniQat  of 
her  attendants.  '       *      >. 

In  the  cafes  above  related  of  the  pain  exifiing 
in  a  part  diftant  from  the  feat  af  the  difcafe,  th6 
Jiain  is  owing  to  defeft  of  the  ufual  motions,  of 
Ihe  painful  part.  This  appears  from  the  coldncfe; 
palcnefs,  and  emptinefs  of  the  afFedled  veflcls,  or 
o(  the  extremities  of  the  body  in  general,  and 
from  there  being  no  tendency  to  inflammation; 
The  increafed  adlion  of  the  primary  part  of  thefc 
aflbciatcd  motions,  as  of  the  hepatic  termination 
of  the  bile-du6l  from  the  ftimulus  of  a  gall- 
Hone,  or  of  the  interior  termination  of  the  urethra 
from  the  rtimulua  of  a  ftone  in  the  bladder,  or 
taftly,  of  a  deCviying  tooth  in  hemicrania,  deprives 
the  fecondar)'  part  of  thefe  aflbciated  motions, 
Aamely,  the  exterior  terminations  of  the  bile-. 
du(5t  or  urethra,  or  the  pained  membranes  of  *th(5 
head  in  hemicrania,  of  their  natural  ihare  of  fcn- 
forial  powxr:  and  hence  the  fccondary  parts  o£ 
tliefe  fcnlitive  trains  of  aflbciation  become  pained 
1  -    fron^ 
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from  the  deficiency  of  their  ufual  motions,  which 
is  accompanied  with  deficiency  of  fecretions  and 
of  heat.     See  Sc6l.  IV.  6.  XII.  5.  3.  XXXIV.;.  : 

Why  docs  the  pain  of  the  primary  part  of  the 
aflbcialion  ccafe,  when  that  of  the  fecondary  part 
commences  ?  This  is  a  queftion  of  intricacy,  but 
perhaps  not  inexplicable.  The  pain  of  the  pri- 
mary part  of  thefe  aflociated  trains  of  motion  wa» 
owing  to  too  great  ftimulus,  as  of  the  ftone  at  the 
neck  of  the  bladder^  and  was  confequently  caufed 
by  too  great  a&ion  of  the*  pained  part.  Thii 
greater  a6lion  than  natural' of  the  primary  part  of 
thefd  aflociated  motions,  by  employing  or  expend-*- 
ing  the  fenforial  power  of  irritation  belonging  to 
the  whole  aflociated  tram  of  motions,  dccafibned 
torpor,  and  confcquent  pain  in  the  fecondary  part 
of  the  aflbciatQd  train ;  which  was  poflefled  of 
grekter  feiriibility  than  the  primary  part  of  it. 
Now  the  great  pain  of  the  fecondaiy  part  of  the 
train,  as  foon  as  it  commences,  employs  or  ex- 
pends the  fcnfurial  power  of  fenfation  belonging 
io'the  whole  aflociated  train  of  motions^  andii 
confeqiience  the  motions  of  the  -primary  part,> 
though  increafed  by  the  ftimulus  of  an  cxtraner 
ous  body,  ceafe  to  be  accompanied '  with  pain  dv 
fenlation.  * 

If  this  mode  of  reafo^ing  be  juft  it  explains  a 

curious  fact,  why  when  two  parts  of  the  body 

are  ftrongly  ftimulatcd,  the  pain  is  felt  only  in 

o^e  of  them,  though  it  as  poflible  by  voluntary 
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attention  it  may  be  alternately  perceived  in  them 
both.  Ill  the  fame  manner,  when  two  new  ideas 
are  prefented  to  us  from  the  llimulus  of  external 
bodies,  we  attend  to  but  one  of  them  at  a  time* 
In  other  w^ords,  when  one  fct  of  fibres,  whe- 
ther of  the  mufcles  or  organs  of  fenfe,  con- 
trail fo  flrongiy  as  to  excite  much  fenfationj 
another  fet  of  fibres  contracting  more  weakly  do 
not  excite  fenfation  at  all,  becaufe  the  fenforial 
power  of  fenfation  is  pre- occupied  by  the  firft  fet 
of  fibres.  So  we  cannot  will  more  than  one 
cflfect  at  once,  though  by  aflfociations  previoufly 
formed  we  can  move  many  fibres  in  combina- 
tion. 

Thus  in  the  inftances  above  related,  the  tenni* 
nation  of  the  bile  dudl  in  the  duodenum,  and  the 
exterior  extremity  of  the  urethra,  arc  more  fen- 
lible  than  their  other  terminations.  When  thcfe 
parts  are  deprived  of  their  ufual  motions  by  dc-^ 
ficiency  of  fenforial  power,  as  above  explained^ 
they  become  painful  according  to  law  the  fifth  in 
8e£Uon  IV.  and  the  lefs  pain  originally  excited 
by  the  ftimulus  of  concreted  bile,  or  of  a  ftonc 
at  their  other  extremities  ceafes  to  be  perceived. 
Afterwards,  however,  when  the  concretions  of 
bile,  or  the  ftone  in  the  urinary  bladder,  become 
more  numerous  or  larger,  the  pain  from  their 
increafed  ftimulus  becomes  greater  than  the  af-^ 
fociated  pain ;  and  is  then  felt  at  the  neck  of  the 
gall  bladder  or  :urinary  i)ladder ;  and  the  pain  of 

the 
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the  glans  penis^  or  at  the  pit  of  the  ilomach^ 
ceafes  to  be  perceived.  »  ^ 

2.  Examples  of  the  fepond  mode,  where  the 
increafed  action  of  ^  primary  part  of  a  train  of 
feniitive  alTociation  ceafe$,  when  that  of  the  (m 
comiary'  part  commeiices^  are  alfo  not  unfrc- 
quent ;  as  this  ia  the  ufiial  manner  of  the  tranfla^ 
tion  of  inflammations  from  internal  to  externa} 
parts  of  the  fyilem»  fuch  as  when  an  inflamma* 
tion  of  the  liver  or  iloixuich  is  tranflated  to  the 
membranes  of  the  foot,  and  forms  the  gout ;  or 
to  the  ikin  of  the  face,  and  forms  the  rofy  drop^ 
or  when  an  inflammation  of  the  membranes  of 
the  kidneys  is  tranflated  to  the  Ikia  of  the  loins, 
and  forms  one  kind  of  herpes,  called  fliingles ;  ia 
thefe  cafes  by  whatever  caufe  the  original  inflam-- 
mation  may  have  been  produced,  as  the  fecondary 
part  of  the  train  of  fenfitive  aflbciatioti  is  more 
fenfible,  it  becomes  exerted  with  greater  violence 
than  the  firfl:  part  of  it ;  and  by  both  its  increafed 
pain,  and  the  increafed  motion  of  its  fibres,  fo 
far  diminifhes  or  cxhaufts  the  fenforial  power  of 
fenfation;  that  the  primary  part  of  the  train 
being  lefs  fenfible  ceafes  both  to  feel  pain,  and  to 
a6l  with  unnatural  energy. 

3.  Examples  of  the  third  mode,  where  the  pri- 
mary part  of  a  train  of  fenfitive  aflbciation  of 
motions  may  experience  increafed  fenfation,  and 
the  fecondary  part  increafed  action,- arc  likewife 
not  unfirequetat ;  as  it  is  in  this  manner  that  moft 
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inflamn^ti(JtSi'<<omniexke;.  Thus,  after  fi^ndinlg 
fome  time  in  fnow,  the  feet  become  aflfcdicd  with 
ih6  pain  .  of  «old,*.and  a  oommpn  coryza^  or  in- 
flammation  of  tibc  membnmfc  of  the  noftrils,  fuc- 
Ifeeds-  'k  is  probable -that  the  internal  inflam- 
mations,-as  pieurifies,  or  hepatitis,  which  are.  pro* 
duced  aftci^  the  cold  paroxyim*of  fever,  originate 
in  the^  fennfe  manner  from  the  fympathy  of  thofc 
parts- ^ith  ifome;^  others,, which  were  previonlly 
pained  :irom  iqxiiefcenoe^r  as  happene  to  vaiious 
paitd  of  the  fyftem  ^  during  ihc  cold  fits  of  fevers* 
Jn  thrfe  -cafite  itrw<MUd  {etm,  that  the  fenfoiial 
.power  oif;  fenfatibn  becomes 'accumulated  during 
ihc  p^  cf  jcold,  as  Jhe  torpor  of  the  veffeJs 
joccafioned'bj^-.the  defeft  of  beat  contributes  to 
ihe  increafe  ©r  accumulation  of  th^  fenforial 
power  o£  iFritaiion,  and  that  both  th^fe  become 
exerted  ort;,fQmc  internal  part,  whicii  was  not 
rendered  torpid  by  the  cold  .which  affcdied  the 
external  parts,  nor  by  its  aflbciation  with  them  ; 
XK  Avhich  fooner  recovered  its  fenlibility.  This 
requires,  further  confideration. 

4.  An  example  of  the  fourth  mode,  or  wherp 
,the  primary  part  of  a  fenfitive  aflbciation  of  mo- 
tions may  have  increafed  a6Hon,  and  the  fecon^ 
dary  part  iacreafcd  fenfation,  may  be  taken  from 
the  pa^n  pf  tbe  ihoulder,  which  attends  inflam- 
mation of  the  membranes  of  the  liver,  fee  Clafe 
IV.,  2,  2.  9-;  in  this  circuraftance  fo  much  fen- 
forial  power  feems  to  be  expended  io  the  violent 
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a(9:ions  and  fenfations  of  the  inflamed  membranes 
of  the  liver,  that  the  membranes  alTociated  with 
them  become  quiefcent  to  their  ufual  liimuli,  and 
painful  in  confequence. 

There  may  be  other  modes  in  which  the  pri- 
iftery  and  fecondary  parts  of  the  trains  of  aflbci- 
ated  fenfitive  motions  may  reciprocally  afFeA 
each  other,  as  may  be  feen  by  looking  over  Cla6 
IV.  in  the  catalogue  of  difeafes ;  all  which  may 
probably  be  rcfolved  into  the  plus  and  minus  of 
fenforial  power,  but  we  have  not  yet  had  fiifficient 
obfervationsi  made  upon  them  with  a  view  to  tliig 
doiSlrine. 

III.  The  alTociated  trains  -of  our  ideas  may 
have  fympatbies,  and  their  primary  and  fccondaiy 
parts  afFcift  each  other  in  fome  manner  fimilar  to 
thofe  above  defcribed ;  and  may  thus  occafion 
various  curious  phenomena  not  yet  adverted  to, 
befides  thofe  explained  in  the  3e6lions  on  Dreams, 
Reveries,  Vertigo,  and  Drunkennefs;  and  may 
thus  diilurb  the  deductions  of  our  reafonings,  as 
well  as  the  ftreams  of  our  imaginations ;  prefent 
us  with  falfc  degrees  of  fear,  attach  unfounded 
Value,  to  trivial  circumflances ;  give  occafion  to 
our  early  prejudices  and  antipathies;  and  thus 
pmbarrafs  the  happinefe  of  our  lives.  A  copious 
and  curious  barveft  might  be  reipcd  from  ihi^ 
pfovince  of  fcience,  in  which,  however,  I  IhaU  not 
^  prefent  mild,  my-  fickle. 

SECT. 
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SECT.    XXXVI. 

OF    THE    PERIODS   OP    DISEASES. 

L  MkfcUs  excited  hy  volition  fion  eeafe  to  contra fff  or  ly/en^ 
fation^  or  by  irritation^  owing  to  the  exhaujiion  offenfirial 
power.  Mujcles  fubje£led  to  lejs  Jlimnlus  have  their  fen* 
forial  power  accumulated.  Hence  the  periods  of fome fevers. 
Want  of  irritability  after  intoxication.  II.  i.  Natural 
anions  catenated  with  daily  habits  of  life.  2.  Withfolar 
periods.  Periods  of  fleep.  Of  evacuating  the  bowels. 
3«  Natural  anions  catenated  with  henar  periods.  Menfhnh 
ation.  Venereal  or gafmfif  animals.  Barrennefs.  III.  Ptfu 
riods  of  difeafed  animal  anions  from  flated  returns  tf  noc^ 
tumal  coldi  f''^^  folor  and  lunar  influence.  Periods  of 
diurnal  fever  ^  heUic  fever  y  (fuotidian^  tertian^  quartan  fever. 
Periods  of  gouty  pleurifyy  <f  fevers  with  arterial  debility^ 
and  with  arterial frength.  Periods  of  rhapbania^  of  nervous 
coughy  hemicraniay  arterial  h^tmorrhages^  h^morrboidsy 
bamoptocy  epilepfyypalfyy  apoplexy y  madnefs.  IV.  Critical 
days  depend  on  lunar  periods.  Lunar  periods  in  thefmall 
pox. 

I.  If  any  of  our  mufcles  be  made  to  contraft 
violently  by  the  power  of  volition,  as  thofe  of 
the  fingers,  when  any  one  hangs  by  his  hands  on 
a  fwing,  fatigue  foon  enfues;  and  the  mufdes 
ceafe  to  a£l  owing  to  the  temporary  exhauftion  of 
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the  fpirit  of  imknation  i  as  foon  ad  this  is  ^q;M& 
accumiilated  in  the  mufdes;  they  are  rttdy  t* 
contra<Sk  s^gain  by  the  cfibrts  of  volition, 

Thofe  violent  mufcular  a^ons  iaduced  by  pam 
become  in  the  iame  maaner  intermitted  nnd  re* 
current ;  as  in  labour-pains,  vomiting,  te]iefinii% 
ftrangury ;  owing  likewife  to  the  temporary  ex* 
haufiion  of  the  fp'uit  of  animation,  as  abov^ 
mentioned. 

When  any  ftimulus  continues  long  to  a<9:  with 
unnatural  violence,  fo  as  to  produce  too  energetic 
action  of  any  of  our  moving  organs,  thole  mo- 
tions foon  ceafe,  though  the  ftimulus  continues 
to  aiSt ;  as  in  looking  long  on  a  bright  obje6^ 
as  on  an  inch-fquare  of  red  filk  laid  on  white 
paper  in  the  funlhine.    See  Plate  1.  in  Seft.  III.  !• 

On  the  contrary,  where  lefi  of  the  fUmulus  of 
volition,  fenfation,  or  irritation,  has  been  ap- 
plied to  a  mufcle  than  ufual ;  there  appears  to  be 
an  accumulation  of  the  fpirit  of  animation  in  the 
moving  organ ;  by  which  it  is  liable  to  a^  with 
greater  energy  from  lefs  quantity  of  Aimulus^ 
than  was  previouily  necefTary  to  excite  it  into  £o 
great  a<5^ion ;  as  after  having  been  immerfed  in 
fnow  the  cutaneous  veflels  of  our  hands  are  ex- 
cited into  fhronger  adtion  by  the  ftimulus  of  a 
left  degree  of  heat,  than  would  previouily  have 
produced  that  ciFedV. 

From  hence  the  periods  of  fome  fever-fits  may 
-take  their  origin^  either  fimply,  or  by  their  acci- 
dental 
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fiwnal'  co$ncideni»'\*ith  Itinar  afld  fbla/f)^odsi 
•t  wkfcitbe  difutkal'^peHods  'o(  hitfit  arid  cold,  to 
be  treated' of  betc^; -for  daring  fht  cold  fit  at 
0Mn  coktiit^Yic€rMbb  of  a  fever,-  front  whatever 
cjjatufe  that  cold  fit  may'  have  been  i^uced,  it 
IWl«ivs>'l#-That'4heffri)rit  of  animation  muft 
bceotn^*  aoctrniulated  iri  the  parts,  which  exert 
iflnrinfg  Ais  cold  fit  lefs  than  theiV  natural  quan- 
tity of  acSlion.  2.  If  the  caufe  producing  the  cold 
ifit  does  not  increafe,  or  becomes  dimihifhed ;  the 
parts  before  bcnnraibed  or  inadlive' become  now 
^ceitable  by  fmaller  ftimultis,  and  are  thence 
thtDwri  ihto  more  violent  action  than  is  natural ; 
th^t  is  a  hot  fit  fucceeds  the  cold  one.  3.  fiy 
the  energetic  adion  of  the  fyftem  during  the  hot 
iit,  if  it  continues  lotig,  an  exhauftioYi  of  the  fpirit 
of  firtiimation  takes  place  ;  and  another  cold  fit  is 
Ifctbltl  t6  fucceeJ,  from  the  moving  fyftem*  not 
htiiig  excitable  ii\t6  aftion  from  its  ufual  ftimu- 
^us;  This  inihitability  of  the  fyft'emfrom  a  too 
^re'dt  previous'  Aimutu^,'  and  c6nfequent  exhauf- 
tioft  of  fenfbrial  power,  is  the  caufe  of  the  general 
*debilityi  atid  ficknefs,  and!  head-ach,  fome  houi^ 
^^tfef*  intoxication.  And  hcricc  we  fee  6nc  of  the 
<!a\ire^  of  the'  periods  df  fever-fits ;  which  however 
'arfe'fVfeqtrently  combined  with  the  periods  of  our 
ditirnaf  habits,  or  of  fiedt  and  Cold,  or  of  f6Iar  or 
lunar  periods. 

■'    *When  befides  the  tendency  to  quicfcence  oc- 

tafionfed  by  the  expenditure  of  fenforiar  power 

*' .  '  during 
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during  tbp  hfttj^t9f|?v^rr<i>iw  otb<?r^  q»ijf0.4?f 

tp  the  intTOdifl6tjon  pf  a  fe^^^.cpldj  fit;  tin  f«vc* 
becomes  of  the  intermittent  kind  i  tfeftt  ifit,  tibciJ^ 
is  a  fpace  of,, tj^ine  iptcnf^»«ft .  bcfflrew.  *J^«  ^C*^  of 
the  hot  fit^  ^9^  ,th€!  .cpi8iBP9CflsifBt  «f  J^ift  nttSl 
ooldooe..  B*iJ  y^hpre  nff,eatff|riwF,c*iHfe,is  J^ 

ntf  fqcl^.ii^^«l  of  hpahh,iatfrv€^;^fS:j^Jbfjt.ti*| 
fecond.  cpl^  jft-  comm?pflfSft«  %W.a%j|^l^§.;^iln 
ft>riai  ppwef  kip^pjentlyt  ^t^fted  .ja^  th^.;bft| 
$t ; ' aijd  the  fev.er  bccomfjH  qsjj^inpj,.  ^..  ;  ^^  ^., :  ^ 
II.  1.  The  following  are  ]gatural  animal  ,^^ 
tions,  which  arp  .freqi}^^y.-catenate4c^5ndth;9ur 
daijy  Mbits  of  lifi^,  >a^/vrelli  ^,?xcite4  ;hy,  t^eu} 
naturajj  irritation^  Tfhc  pcyfioda  of  hangfr-a3a4 
thir&  bpcoqcie  cat^ogted  ^with  certj^i^  poftipo^  of 
time,  or  degre^pf  exhauflioHi  qr  Qther  ji^ijijm^l 
habits  of  Ul^. .  .  Ajad  if  the  p^iii,o(  hupgpr  ,1:^  2^q| 
relicved.bjr  tfilyjqg  fpod  at^  t]\^  ufual-timCj  Mig 
liable,  to  :ccafe;  till  the  pjei^t  period  9f  tim^  •<?< 
other  habits  repur  ;^  1;his  is  not  only  true  in  v^ 
fpe6l  to  our  general  delxre  of  food,  but  the  kw^ 
of  it  alfo^ai;e  governed.by  this-  periodical  ^^tj^t; 
infomych  th^t  beer,  taken  tp^break^  wJAL  dift^ 
turb  the  4igpftioQ  of  thpfe^  who  have  beefl  ap.-* 
cuftQmpd  to  t&a<>  and  tea  taken  at  dinner  19^ 
dilagree  with  thofe,  who  h^^ve  been  accj^ftoiRCj^ 
to  beer.  Whence  it  happen^,  that  tijpfe^  whq 
have  weak  ftomachs,  will  be  able  to  djgq^  more 

food. 
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food,  if  they  take  their  meals  at  regular  hotirs ; 
becaufe  they  have  both  the  ^imtilns  of  ihc  ali- 
ment they  take,  and  tiie  pericidical  haHt,  to  aflift 
tiieir  digeftion. 

*  The  periods  of  emptying  the  bladder  are  not 
only  dependent  on  the  acrimony  or  diftention  of 
the  water  in  it^  but  Are  frequently  catenated  with 
external  oM  applied  to  (he  fkin,  as  in  cold  bath^ 
Sng,  or  v^ihing  the  hands;  or  with  other  habits 
of  life,  «8  many  are  aceuftomed  to  empty  the 
bladder  b^bie  gcnng  to  bed,  or  into  the  houfe 
after  a  joomey,  and  this  whether  it  be  full  or 
not. 

Our  times  of  refpiration  are  not  only  governed 
by  the  fiimulus  of  the  blood  in  the  lungs,  or  our 
defire  of  freih  air,  but  alfo  by  our  attention  to  the 
hourly  obje6ls  before  us.  Hence  when  a  perfon 
is  eameAly  contemplating  an  idea  of  grief,  he 
Ibigets  to  breathe,  till  the  fen&tion  in  his  lungs 
becomes  very  urgent ;  and  then  a  figh  fucceeds 
for  the  purpofe  of  more  forceably  pufliing  for- 
wards the  blood,  which  is  accumulated  in  the 
Jungs. 

Our  times  of  refpiration  are  alfo  frequently 
governed  in  part  by  our  want  of  a  fteady  fupport 
for  the  adlions  of  bur  arms,  and  hands,  as  in 
threading  a  needle,  or  hewing  wood,  or  in  fwim- 
mihg ;  when  we  are  intent  upon  thefe  obJ€<Sls,  we 
breathe  at  the  intervals  of  the  exertion '  of  the 

pedoi*al  mufcles. 

2.  The 


Digitized  by  VjOOQ IC 


Sect.  XXXVI.  a.  3,    OF  DISEASES.  15^ 

2.  The  following  natural  animal  anions  are  va^ 
iloenced  by  folar  periods.  The  periods  of  fleep 
and  of  waking  depend  much  on  the  folar  period^ 
for  we  are  inclined  to  fleep  at  a  certain  hour^ 
and '  to  awake  at  a  certain  hour^  whether  we 
have  had  more  or  lels  fatigue  during  the  day^  if 
within  certain  limits ;  and  are  liable  to  wake  at 
H  certain  hour,  whether  we  went  to  bed  earlier 
or  later,  within  certain  limits.  Hence  it  appears, 
that  thofe  who  complain  of  want  of  fleep,  will 
be  liable  to  fleep  better  or  longer,  if  they  accuf« 
torn  themfelves  to  go  to  refl,  and  to  rife  at  cer« 
tain  hours. 

The  periods  of  evacuating  the  bowels  are  ge- 
nerally conne6led  with  fome  part  of  the  folar  day, 
as  well  as  with  the  acrimony  or  diflentton  occa- 
floncd  by  the  feces.  Hence  one  method  of  cor- 
^reifting  coftivenefs  is  by  endeavouring  to  efia- 
bliflx  a  habit  of  evacuation  at  a  certain  hour  of 
the  day,  as  recoqfimcnded  by  Mr.  Ix)cke,  which 
oaay  be  accompliflied  by  ufing  daily  voluntary 
eiForts  at  thofe  times,  joined  with  tlie  ufual  fti* 
xnulus  of  the  material  to  be  evacuated. 
^  3.  The  following  natural  animal  adlions  are 
conne6led  with  lunar  periods.  1.  The  periods 
of  female  menfiruation  are  connected  with  lunar 
periods  to  great  exa6tneis,  in  fome  inftanoes  even 
jfib  a  few  hours.  Thefe  do  not  conunence  or  ter- 
minate at  the  full  or  change,  or  ^t  any  odier  par^ 
ticular  part  of  the  lunation,  but  after  they  have- 
QPmmenced  at  any  part  of  it,  they  continue  to 
3  recur 
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recuT;  at  that  p&rt  with  great  regularity,  unlefs 
(}iftprt)€d  by  fome  vioknt  circunaftance,  as  ex- 
plaiaed  in  Se6l.  XXXII.  No.  6.  their  return  is 
jms^dialely  caufcd  by  deficient  venous  abforp^ 
iionv  which  is  owing  to  the  want  of  the  ftiraulus, 
defigriedby  nature,  of  amatorial  copulation,  or 
of  the  growing  fetus.  When  the  catamenia  re- 
turns fboner  than  the  period  of  lunation,  it  fhewa 
a  tendeitcy  of  the  conftitution  to  irritability; 
that  is  to  dcbilityj  or  deficiency  of  fenforial  power, 
and  is  ta  be  telieved  by  fniail  dofes  of  fleel  and 
opium. 

The  venereal  orgafm  of  birds  and  quadrupeds 
feems  to  commence^  or  return  about  the  mofi: 
powerful  lunations  at  the  vernal  or  autumnal 
equinoxes ;  but  if  it  be  difappointed  of  its  objed, 
it  is  laid. to  recur  at  monthly  periods ;  in  this  re- 
Ipedl  refembling  the  female  catamenia.  Whence 
it  is  believed,  that  women  are  more  liable  to  be- 
come pregnant  at  or  about  the  time  of  their  ca- 
tamenia, than  at  the  intermediate  times ;  and  on 
this  account  they  are  feldom  much  miflaken  in 
their  reckoning  of  nine  lunar  periods  from  the 
laft  menftruation ;  the  inattention  to  this  may 
lometimes  have  been  the  caufe  of  fuppofed  bar- 
rennefs,  and  is  therefore  worth  the  obfervation  of 
thofc,  who  wilh  to  have  children. 
•  IIL*  Wc  now  come  to  the  periods  of  difeafed 
animal  actions.  The  periods  of  fi^ver-fits,  which 
depend  an  tlie  fkted  returns  of  nodumal  cold, 

ani- 
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are  difcuffed  in  SeA.  XXXII.  3.  Thofe  which 
originate  or  recur  at  folar  or  lunar  periods,  are 
alfo  explained  in  SedUon  XXXII.  6.  Thefe  we 
Ihall  here  enumerate ;  obferving,  however,  that 
it  is  not  more  furprifing,  that  the  influence  of 
the  varying  attractions  of  the  fun  and  moon, 
fliould  raife  the  ocean  into  mountains,  than  that 
it  (hould  affcA  the  nice  fenlibilities  of  animal 
bodies ;  though  the  manner  of  its  operation  oa 
them  is  diflicult  to  be  underftood.  It  is  probable 
however,  that  as  this  influence  gradually  leflens 
during  the  courfe  of  the  day,  or  of  the  lunation, 
or  of  the  year,  fome  actions  of  our  fyftem  be- 
come lefs  and  lefs ;  till  at  length  a  total  quief- 
cence  of  fome  part  is  induced ;  which  is  the 
commencement  of  the  paroxyfms  of  fever,  of 
menftruation,  of  pain  with  decreafed  adlion  of  the 
afFcAed  organ,  and  of  confequent  convulfion. 

1 .  A  diurnal  fever  in  fome  weak  people  is  dif- 
tin6lly  obferved  to  come  on  towards  evening, 
and  to  CxCafe  with  a  moid  Ikin  early  in  the  morn- 
ing, obeying  the  folar  periods.  Perfons  of  weak 
conftitutions  are  liable  to  get  into  better  fpirits  at 
the  accefs  of  the  hot  fit  of  this  evening  fever ; 
and  are  thence  inclined  to  fit  up  late ;  which  by 
further  enfeebling  them  increafes  the  difeafe; 
whence  they  lofe  their  (Irength  and  their  colour. 

Hence  delicate  ladies,  who  do  not  ufe  rouge, 

are  obferved  to  become  paler  in  the  evening ; 

VOL.  II.  M  which 


Digitized  by  VjOOQ IC 


itfa  PERIODS      Sect.  XXXVI.  3. 1, 

which  IS  probably  owing  to  the  circulationt 
through  the  whole  fyftem  being  lefs  frequently 
performed  in  a  given  time,  though  the  pulfe  is 
quicker ;  and  hence  the  mafs  of  blood  becomes 
lefs  frequently  oxygenated  in  the  lungs,  and  in 
confequence  has  a  lefs  florid  colour.  This  pale 
colour  therefore  arifes  from  debility,  which  oc- 
curs to  delicate  people  in  the  evening  from,  the 
exhauftion  of  fenforial  power  during  the .  day, 
and  is  generally  attended  by  quicknefs  of  pulfe; 
by  which  circumftance  the  debility  may  in  fom© 
degree  be  meafurcd. 

Another  caufe  of  the  colour  of  the  fkin  may 
occafionally  depend  on  the  increafed  adlion  of  the 
cutaneous  capillaries,  as  in  the  hot  fit  of  fever; 
or  by  the  produ6tion  of  new  blood  veflels,  as 
in  topical  inflammations.  And  palenefs  may  arifc 
from  the  contrary  fituations,  as  from  inadlion  of 
the  cutaneous  capillaries  in  the  cold  paroxyfm  of 
fever,  and  from  the  concretion  of  the  fides  of 
the  fmall  cutaneous  arteries,  as  in  old  age.- 

3.  The  periods  of  he6lic  fever,  fuppofed  to 
arife  from  abforption  of  matter,  obey  the  diurnal 
periods  like  the  above,  having  the  exacerbefcencc 
towards  evening,  and  the  remifi[ion  early  in  the 
mbming,  with  fweats,  or  diarrhoea,  or  urine  with 
white  fediment. 

3.  TTie  periods  of  quotidian  fever  are  either 
catenated  with  folar  time,  and  return  at  ihe  in- 
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tervals  of  twenty-four  hours ;  or  with  lunar  time, 
recurring  at  the  intervals  of  about  twenty- five 
hours.  There  is  great  ufe  in  knowing  with  what 
circumftances  the  periodical  return  or  new  mor- 
bid motions  are  conjoined,  as  the  moft  efFe(51ual 
times  of  exhibiting  the  proper  medicines  are  thus 
determined.  So  if  the  torpor,  which  iifliers  in  an 
2gae  fit,  is  catenated  with  the  lunar  day ;  it  is 
known  when  the  bark  or  opium  muft  be  given, 
fo  as  to  exert  its  principal  effect  about  the  time 
of  the  expected  return.  Solid  opium  fliould  be 
given  about  an  hour  before  the  expelled  cold  fit ; 
Kquid  opium  and  wine  about  half  an  hour  ;  the 
bark  repeatedly  for  fix  or  eight  hours  previous  to 
the  expected  return. 
^4.  The  periods  of  tertian  fevers,  reckoned 
from  the  commencement  of  one  cold  fit  to  the 
commencement  of  the  next  cold  fit,  recur  with 
folar  intervals  of  forty-eight  hours,  or  with  lu- 
par  ones  of  about  fifty  hours.  When  the  recur- 
rence of  thefe  begins  one  or  two  hours  earlier  than 
Ae  folar  period,  it  Ihews,  that  the  torpor  or 
cold  fit  is  produced  by  left  external  influence ; 
and  therefore  that  it  is  more  liable  to  degenerate 
into  a  fever  with  only  remifllons  ;  fo  when  men- 
Ihuation  recurs  fooner  than  the  period  of  luna- 
tion, it  Ihews  a  tendency  of  the  habit  to  torpor 
or  inirritability. 

5.  The  periods  of  quartan  fevers  return  at  fo- 
lar intervals  of  feventy-two  hours,   or  at  lunar 
'  ones  of  about  feveniy-four  hours   and  a  half. 
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This  kind  of  ague  appears  moft  in  rtioifl:  cojd 
autumns,  and  in  cold  countries  replete  with 
marfhcs.  It  is  attended. with  greater  debility, 
and  its  cold  accefs  more  difficult  to  prevents  For 
where  there  is  previoufly  a  deficiency  of  fenforial 
power  the  conflitution  is  liable  to  run  into  greater 
torpor  from  any  further  diminution  of  it;  two 
ounces  of  bark  and  fome  fteel  fhould  be  given 
on  the  day  I  before  the  return  of  the  cold  parox- 
yfm,  and  a  pint  of  wine  by  degrees  a  few  hours 
before  its  return,  and  thirty  drops  of  laudanum 
one  hour  |)efore  the  expelled  cold  fit. 

6.  The  periods  of  .the  gout  generally  com- 
mence about  an  hour  before  fun-rife,  which  is 
nfually  the  coldeft  part  of  the  twenty-four  hours. 
The  greater  periods  of  the  gout  feem  alfo  to  ob« 
ferve  the  folar  influence,  returning  about  the 
fame  feafon  of  the  year. 

7.  The  periods  of  the  pleurify  recur  with  cxa^ 
cerbation  of  the  pain  and  fever  about  fun-fet,  at 
which  time  venefe<5lion  is  of  moft  fervice.  The 
fame  may  be  obferved  of  the  inflammatory  rheu- 
matifm,  and  other  fevers  with  arterial  ftrength, 
which  fecm  to  obey  folar  periods ;  and  thofe  with 
debility  feem  to  obey  lunar  ones. 

8-  The  periods  of  fevers  with  arterial  debility 
feem  to  obey  the  lunar  day,  having  their  accefs 
daily  nearly  an  hour  later;  and  have  fometimes 
two  acceflTcs  in  a  day,  refembling  the  lunar  ef- 
fects upon  the  tides. 

9.  The 
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9.  The  periods  of  rhaphania,  or  convulfions  of 
the  limbs  from  rheumatic  pain,  feem  to  be  con- 
nefted  with  folar  influence,  returning  at  nearly 
the  fame  hour  for  weeks  together,  unlefs  dif- 
turbed  by  the  exhibition  of  powerful  dofes  of 
opium* 

So  the  periods  of  tuffis  ferina,  or  violent 
cough  with  flow  pulfe,  called  nervous  cough,  re-f 
car  by  folar  periods.  Five  grains  of  opium 
given  at  the  time  the  cough  commenced  difturb-^ 
ed  the  period,  from  feven  in  the  evening  to  eleven, 
at  which  time  it  regularly  returned  for  fome  days, 
during  which  time  the  opium  waa  gradually  omit- 
ted. Then  120  drops  of  laudanum  were  given 
an  hour -^  before  the  acccfs  of  the  cough,  audit 
totally  ceafed.  The  laudanum  was  continued  a 
fortnight,  and  then  gradually  difcontinued. 

10.  The  periods  of  hemif  rania,  ?ind  of  pain- 
ful epilepfy,  are  liable  to  obey  lunar  periods,  both 
in  their  diurnal  returns,  and  in  their  greater  pe^ 
riods  of  weeks,  but  are  alfo  induced  by  other  ex- 
citing caufes. 

11.  The  periods  of  arterial  haemorrhages  feem 
to  return  at  folar  periods  about  the  fame  hour  of 
the  evening  or  morning.  Perhaps  the  venous 
haemorrhages  obey  the  lunar  periods,  as  the  ca« 
tamenia,  ^nd  haemorrhoids^ 

12.  The  periods  of  the  haemorrhoids,  or  piles^ 
in  fome  recur  monthly,  in  others  only  at  the 
greater  lunar  influence  about  the  equinoxes. 
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13.  The  periods  of  haemoptoc  fometiraes  obey 
folar  influence,  recuxTing  early  in  the  morning* for 
feveral  days  \  and  fotnetimes  lunar  periods,  recur-.' 
ring  monthly;  and  fometimes  depend  on  our  hours 
of  fleep.     See  Clafs  I.  2.  1.  9. 

14.  Many  of  the  firft  periods  of  epileptic  fits 
obey  the  montlily  lunation  with  fome  degree  of 
accuracy ;  others  recur  only  at  the  moft  powerfui 
lunations  before  the  vernal  equinox,  and  after  the 
autumnal  one ;  but  when  the  conflitution  has 
gained  ^  habit  of  relieving  difagreeable  fenfa- 
tions  by  this  kind  of  exertion,  the  fit  recurs  finom 
any  flight  caufe. 

'  15.  The  attack  of  palfy  and  apoplexy  are 
known  to  recur  with  great  firequency  about  the 
equinoxes. 

16.  There  arc  mimerous  infl:ances  of  the  ef* 
fe6l  of  the  lunations  upon  the  periods  of  infanity, 
whence  the  name  of  lunatic  has  been  given  to 
thofe  affli6ted  with  this  difeafe. 

IV.  The  critical  days,  in  which  fevers  iure 
fuppofed  to  terminate,  have  employ^  the  attea-^ 
tion  of  medical  philofophers  from  the  days  of 
Hippocrates  to  the  prcfent  time.  In  whatever 
part  of  a  lunation  a  fever  commences,  which 
owes  either  its  whole  caufe  to  folar  and  lunar  in- 
fluence, or  to  this  in  conjunction  with  other 
caufes ;  it  would  feem,  that  the  eflTedl  would  be 
the  greatefl:  at  the  full  and  new  moon,  as  the , 
tides  rife  highefl:  at  thofe  times,  and  would  be 
the  leaft  at  the  quadratures ;  thus  if  a  fever-fit 
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fliould  commence  at  the  new  or  full  moon,  oc- 
cafioned  by  the  folar  and  lunar  attra<Stion  dimi- 
nifhing  fome  chemical  affinity  of  the  particles  of 
blood,  and  thence  decreafing  their  ftimulus  on 
our  fanguiferous  fyftem,  as  mentioned  in  Se6t, 
XXXII.  6.  this  tffta  will  daily  decreafe  for  the 
firft  feven  days,  and  will  then  increafe  till  about 
the  fourteenth  day,  and  will  agam  decreafe  till 
about  the  twenty- firft  day,  and  increafe  again  till 
the  end  of  the  lunation.  If  a  fever-fit  from  the 
above  caufe  fhould  commence  on  the  feveuth  day 
after  either  lunation,  the  reverfe  of  the  above 
circumftanbes  would  happen.  Now  it  is  proba- 
ble, that  thofe  fevers,  whofe  crifis  or  termina- 
tions are  influenced  by  lunations,  may  begin  at 
One  or  other  of  the  above  times,  namely  at  the 
changes  or  quadratures  ;  though  fufficient  obfer- 
Yations  have  not  been  made  to  afcertain  this  cir- 
cumftance.  Hence  I  conclude,  that  the  fmall- 
pox  and  meafles  have  their  critical  days,  not  go- 
verned by  the  times  required  for  certain  chemical 
changes  in  the  blood,  which  affe6l  or  alter  the 
ftimulus  of  the  contagious  matter,  but  from  the 
daily  increafing  or  decreafing  eflfe6t  of  this  lunar 
Jink  of  catenation,  as  explained  in  Sedlion  XVII. 
3.  3.  And  as  other  fevers  terminate  moft  fre- 
quently about  the  feventh,  fourteenth,  twenty-* 
iirft,  or  about  the  end  of  four  weeks,  when  no 
medical  affiftancc  has  difturbed  their  periods,  I 
conclude,  that  thefe  crifes,  or  terminations,  are 
M  4  gOYcrqecJ 
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governed  by  periods  of  the  lunations,  though  we 
are  ftill  ignorant  of  their  manner  of  operation. 

In  the  diliinft  fmall  pox  the  veftiges  of  luna- 
tion are  very  apparent ;  after  inoculation  a  quar- 
ter of  a  lunation  precedes  the  commencement  of 
the  fever,  another  quarter  terminates  with  the 
complete  eruption,  another  quarter  with  the  com- 
plete maturation,  and  another  quarter  terminates 
the  complete  abforption  of  a  material  now  ren^* 
dered  inofFenfive  to  the  conftitution. 


SECT* 


Digitized  by  VjOOQ IC 


Sect.XXXVII.i.x.    digestion,  ecc-  169 


SECT.    XXXVII. 

OF    DIGESTION,    8£CRETIOK^   NUTRITION. 

I.  CryftaU  increafe  by  the  greater  aUra^ton  of  their  fides. 
Accretion  by  chemical  precipitations^  by  weldings  by  prejjure^ 
by  agglutination,  II.  Hunger y  dlgejilon^  why  It  cannot  be 
imitated  out  of  the  body,  LaReaU  abforb  by  animal felec^ 
ilon^  or  appetency.  III.  The  glands  and  pores  abforb  nutri-- 
thus  particles  by  animal  fe legion.  Organic  particles  of 
Buffon.  Nutrition  applied  at  the  time  of  elongation  of 
fibres.  Like  Inflammation,  IV.  It  feems  cafier  to  have 
freferved  animals  than  to  reproduce  them.  Old  age  and 
death  from  Inlrrltablllty.  Three  caufes  of  this.  Original 
fibres  of  the  organs  offenfe  andmufcles  unchanged,  V.  Art 
of  producing  long  life. 

1.  The  larger  cryftals  of  faline  bodies  may  be 
conceived  to  arife  from  the  combination  of  fmaller 
cryftals  of  the  fame  form,  owing  to  the  greater  at- 
traiftions  of  their  fides  than  of  their  angles.  Thus 
if  eight  cubes  were  floating  in  a  fluid,  whofe 
fii6lion  or  refiftance  is  nothing,  it  is  certain  the 
fides  of  thefe  cubes  would  attradl  each  other 
ftronger  than  their  angles ;  and  hence  that  thefe 
eight  fmaller  cubes  would  fo  arrange  themfelvcs 
as  to  produce  one  larger  one. 

There  are  other  means  of  chemical  accretion, 
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fiich  as  the  depofitions  of  diflblved  calcareous  or 
liliceous  particles,  as  arc  feen  in  the  formation  of 
the  flaladtites  of  limeftone  in  Derbyfhire^  or  of 
calcedonc  in  Cornwall.  Other  means  of  adhe- 
lion  are  produced  by  heat  and  prefluie,  as  in  the 
welding  of  iron-bars ;  and  other  means  by  fimple 
preffure,  as  in  forcing  two  pieces  of  caoutchou, 
or  elaftic  gum,  to  adhere ;  and  laftly,  by  the  ag- 
glutination of  a  third  fubflance  penetrating  the 
pores  of  the  other  two,  as  in  the  agglutination  of 
wood  by  means  of  animal  gluten.  Though  the 
ultimate  particles  of  animal  bodies  are  held  toge- 
ther during  life,  as  well  as  after  death,  by  their 
fpecific  attraction  of  cohefion,  like  all  other  mat- 
ter ;  yet  it  does  not  appear,  that  their  original 
organization  was  produced  by  chemical  laws,  and 
their  production  and  increafe  muft  therefore  only 
be  looked  for  from  the  laws  of  animation. 

II.  When  tlie  pain  of  hunger  requires  relief,  cer- 
tain parts  of  the  material  world,  which  furround 
us,  when  applied  to  our  palates,  excite  into  ac- 
tion the  mufcles  of  deglutition ;  and  the  material 
is  fwallowed  into  the  ftomach.  Here  the  new 
aliment  becomes  mixed  with  ceitain  animal  fluids, 
and  undergoes  a  chemical  procefs,  termed  digef- 
tion;  which,  however,  chemiflry  has  not  yet 
learnt  to  imitate  Out  of  the  bodies  of  living  ani- 
mals or  vegetables.  This  procefs  feems  very 
fimilar  to  the  faccharine  procefs  in  the  lobes  of 
farinaceous  feeds,  as  of  barley,  when  it  begins 

to 
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to  germinate ;  except  that,  along  with  the  fugar, 
oil  and  mucilage  are  alfo  produced ;  which  form 
the  chyle  of  ^^limals,  which  is  very  fimilar  to 
their  milk. 

The  reafon,  I  imagine,  why  this  chyle-mak- 
ing, or  faccharine  proccfs,  has  not  yet  been 
imitated  by  chemical  operations,  is  owing  to  the 
materials  being  in  fudh  a  lituation  in  refpedt  to 
warmth,  moifture,  and  motion;  that  they  will 
immediately  change  into  the  vinous  or  acetous 
fermentation ;  except  the  new  fugar  be  abforbed 
by  the  numerous  laAcal  or  lymphatic  veffels,  as 
foon  as  it  is  produced ;  which  is  not  eafy  to  imi- 
t^e  in  the  laboratory. 

Thefe  la6leal  veffels  have  mouths,  which  are 
irritated  into  action  by  the  ftimulus  of  the  fluid 
which  furrounds  therfi ;  and  by  animal  feledlion, 
©r  appetency,  they  abforb  fuch  part  of  the  fluid 
as  is  agreeable  to  their  palate ;  thofe  parts,  for 
inftance,  which  are  already  converted  into  chyle, 
before  they  have  time  Xo  undergo  another  change 
by  a  vinous  or  acetous  fermentation.  This  ani-r 
snal  abforption  of  fluid  is  almoft  vifible  to  the 
naked  eye  in  the  aAion  of  the  pun^la  lacrymalia } 
which  imbibe  the  tears  from  the  eye^  and  dif- 
Charge  them  again  into  the  noflrils. 

Ill,  The  arteries  conftitute  another  refervoir 
of  a  diiangeful  fluid ;  from  which,  after  its  recent 
O^genation  in  the  lungs,  a  furt]ier  animal  felec- 
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tion  of  various  fluids  is  abforbed  by  the  nume* 
rous  glands;  thefe  feleft  their  refpe6live  fluids 
from  the  blood,  which  is  perpetually  undergoing 
a  chemical  change ;  but  the  feledlion  by  thefe 
glands,  like  that  of  the  lafteals,  which  open 
their  mouths  into  the  digefting  aliment  in  the 
flomach,  is  from  aninial  appetency,  not  from 
chemical  affinity ;  fecretion  cannot  therefore  be 
imitated  in  the  laboratory,  as  it  confifts  in  a 
feledlion  of  part  of  a  fluid  during  the  chemical 
change  of  that  fluid. 

The  mouths  of  the  lafleals,  and  lymphatics, 
and  the  ultimate  terminations  of  the  glands,  are 
finer  than  can  eafily  be  conceived ;  yet  it  is  pro- 
bable, that  the  pores,  or  interftices  of  the  parts, 
or  coats,  which  conftitute  thefe  ultimate  veflels, 
may  ftill  have  greater  tenuity;  and  that  thefe 
pores  from  the  above  analogy  mufl:  poflcfs  a 
iimilar  power  of  irritability,  and  abforb  by  their 
living  energy  the  particles  of  fluid  adapted  to 
their  purpofes,  whetiier  to  replace  the  parts 
abraded  or  diflblved,  or  to  elongate  and  enlarge 
themfelves.  Not  only  every  kind  of  gland  is  thus 
endued  with  its  peculiar  appetency,  and  feledls 
the  material  agreeable  to  its  tafte  from  the  blood, 
but  every  individual  pore  acquires  by  animal 
feledlion  the  material,  which  it  wants ;  and  thus 
nutrition  feems  to  be  performed  in  a  manner  fo 
fimilar  to  fecretion ;  that  they  only  diflfer  ia  the 

one 


Digitized  by  VjOOQ IC 


Sect.XXXVII.  3. 1.    SECRETION,  &c  173 

one  retaining,  and  the  other  parting  again  with 
the  particles,  which  they  have  felefted  from  the 
blood. 

Thejr  may,  indeed,  differ  in  another  circum- 
ftance ;  that  in  nutrition  certain  particles  of  the 
circulating  blood,  which  have  not  previoufly 
been  ufed  in  the  fyftem,  are  embraced,  and  form 
a  folid  part  of  the  animal.  Whereas  in  fome  of 
the  fecrctions,  thofe  particles  appear  to  be  im- 
bibed by  the  glands,  which  have  aljeady  been 
ufed  in  the  fyflem,  and  probably  abraded  or  de- 
tached from  it  into  the  circulation :  thefe  are 
depofited  in  refervoirs  for  future  ufe,  as  bile  and 
mucus  ;  or  ^excluded  for  other  purpofes,  as  femen 
and  tears ;  or  evacuated  limply  as  feces  and  urine. 
And  it  Ihould  be  obferved,  that  ^11  thefe  fccretions 
are  produced  from  their  glands,  in  a  very  dilute 
ftate,  mingled,  I  believe,  with  mucus  diffolved  in 
water;  which  is  in  part  re^abforbed  from  the 
refervoirs  of  the  glands,  or  from  the  cells  or  fur- 
ikces  of  the  body,  that  no  unneceffary  wafte  of 
animal  matter  may  occur ;  which  accounts  for  the 
urinary  bladders  of  filh,  which  would  other- 
wife  appear  to  be  unneceffar)',  according  to  the 
obfcrvation  of  Munro. 

This  way  of  accounting  for  nutrition  from 
ftimulus,  and  the  confequent  animal  fele6lion  of 
particles,  is  much  more  analogous  to  other  phe- 
nomena of  the  animal  microcofm,  than  by  having 
recourfe  to  the  microfcopic  animalcvjla,  or  organic 
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particles  of  BufFon  and  Needham ;  which  being 
already  compounded  muft  themfelves  require 
nutritive  particles  to  continue  their  own  exiftence. 
And  muft  be  liable  to  xindergo  a  change  by  our 
digeftive  or  fccretory  OTgans  ;  otherwife  mankind 
would  foon  refemble  by  their  theory  the  animals> 
i^rhich  they  feed  upon.  He,  who  is  nduriffied  by 
beef  or  renifon,  would  in  time  become  homed ; 
and  he,  who  feeds  on  pork  or  bacon,  would  gain  , 
a  nofe  proper  for  rooting  into  the  earth,  as  well 
as  for  the  perception  of  odours. 

The  whole  animal  fyftem  may  be  conlidered  as 
ronfifting  of  the  extremities  of  the  nerves,  or  of 
having  been  produced  from  them ;  if  we-  except 
perhaps  the  medullary  part  of  the  brain  reliding 
in  the  head  and  fpine,  and  in  the  trunks  of  the 
nerves.  Thefe  extremities  of  the  nerves  are  either 
of  thofe  of  locomotion,  which  are  termed  muf- 
cular  fibres ;  or  of  thofe  of  fenfation,  which  con- 
flitute  the  immediate  organs  of  fenfe,  and  which 
have  alfo  their  peculiar  motions.  Now  as  the 
fibres,  which  coimitute  the  bones  and  membranes, 
poffeffed  originally  fenfation  and  motion;  and 
are  liable  again  to  poflefs  them,  when  they  be^ 
come  inflamed ;  it  follows,  that  thofe  were,  when 
fiiil  formed,  appendages  to  the  nerves  of  fenfa- 
tion or  locomotion,  or  were  formed  from  them. 
And  that  hence  all  thefe  folid  parts  of  the  body, 
as  tlwnphave  originally  confifted  of  extremities  of 
nerves,  require  an  appofition  of  nutritive  parti- 
cles 
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cles  of  a  fimilar  kind,  contrary  to  the  opinion  of 
BufFon  and  Needham  above  recited. 

Laftly,  as  all  thefe  filaments  have  poflcfled,  or 
do  poffefs,  the  power  of  contra6lion,  and  of  con- 
fequent  inertion  or  elongation  r  it  feems  probable, 
that  the  nutritive  particles  are  applied  during 
their  times  of  elongation ;  when  their  original 
conftituent  particles  are  removed  to  a  greater 
diftance  from  6ach  other.  For  each  mufcular  gr 
fenfual  fibre  may  be  confidercd  as  a  row  or  fl:ring 
of  beads  ;  which  approach,  when  in  contraction, 
and  recede  during  its  reft  or  elongation ;  and  Our 
daily  experience  Ihews  us,  that  great  a6lion  ema- 
ciates the  fyftem,  and  that  it  is  repaired  during 
reft. 

Something  like  -this  is  fcen  out  of  the  body ; 
for  if  a  hair,  or  a  fingle  untwifted  fibre  of  flax 
or  filk,  be  foaked  in  water ;  it  becomes  longer 
and  thicker  by  the  water,  which  .is  abforbed  into 
its  pores.  Now  if  a  hair  could  be  fuppofed  to 
be  thus  immerfcd  in  a  folution  of  particles  fimilar 
to  thofe,  which  compofeit;  one  may  imagine, 
that  it  might  be  thus  increafed  in  weight  and 
magnitude ;  as  the  particles  of  oak-bark  increafe 
the  fubftance  of  the  hides  of  bcafts  in  the  pro- 
cefs  of  making  leather.  I  mention  thefe  not 
as  philofophic  analogies,  but  as  fimilcs  to  facili- 
tate our  ideas,  how  an  accretion  of  parts  may 
be  cfFedlcd  by  animal  appetences,  or  felc6lions, 
1  ^  in 


Digitized  by  VjOOQ IC 


376  DIGESTION,      Sect.  XXXVII.  3,  i. 

in  a  manner  fomewhat  fimilar  to  mechanical  or 
chemical  attra6Uons. 

If  thofe  new  particles  of  matter,  previoufly 
prepared  by  digeftion  and  fanguification,  only 
fupply  the  places  of  thofe,  which  have  been 
abraded  by  the  adlions  of  the  fyftem,  it  is  pro- 
perly termed  nutrition.  If  they  are  applied  to 
the  extremities  of  the  nervous  fibrils,  or  in  fuch 
quantity  as  to  increafe  the  length  or  craflitude  of 
them,  the  body  becomes  at  the  fame  time  en- 
larged, and  its  growth  is  incrcafed,  as  well  as  its 
dcficienccs  repaired. 

In  this  lad  cafe  fomething  more  than  a  fimpic 
•appofition  or  felecSlion  of  particles  leems  to  be 
neceflary;  as  many  parts. of  the  fyftem  during 
its  growth  are  caufed  to  recede  from  thofe,  with 
which  they  were  before  in  contadl ;  as  the  ends  of 
the  bones,  or  cartilages,,  recede  from  each  other, 
as  their  growth  advances  :  this  procefs  refembles 
inflammation,  as  appears  in  ophthalmy,  or  in  the 
produdlion  of  new  flefli  in  ulcers,  where  old  vef- 
fels  are  enlarged,  and  new  ones  produced ;  and 
like  that  is  attended  with  fenfation.  In  this  fitu- 
ation  the  veflcls  become  diflended  with  .  blood, 
and  acquire  greater  fenfibility,  and  may  thus  be 
compared  to  the  ercdlion  of  the  penis,  or  of  the 
nipples  of  the  breads  of  women ;  while  new  par- 
ticles become  added  at  the  fame  time ;  as  in  the 
procefs  of  nutrition  above  defcribed. 

When  only  the  natural  growth  of  the  various 

parts 
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parts  of  the  body  is  produced,  a  pleafurable 
fenfation  attends  it,  as  in  youth,  and  perhaps  ia 
thofe,  who  are  in  the  progrefs  of  becoming  fat. 
When  an  unnatural  growth  is  the  confequence, 
as  in  inflammatory  difeafes,  a  painful  fenfation 
attends  the  enlargement  of  the  fyftem, 

IV.  This  appofition  of  new  parts,  as  the  old 
ones  difappear,  fele<fted  from  the  aliment  wq 
take,  firft  enlarges  and  ftrengthens  our  bodies  for 
twenty  years ;  for  another  twenty  years  it  keeps 
us  in  health  and"  vigour,  and  adds  ftrength  and 
folidity  to  the  fyftem,  and  then  gradually  ceafes 
to  nourifh  us  properly ;  and  for  another  twenty 
years  we  gradually  fink  into  decay,  and  finally 
ceafe  to  a6l,  and  to  exift. 

On  confidering  this  fubje6t  one  Ihould  have 
imagined  at  firft  view,  that  it  might  have  been 
eafier  for  nature  to  have  fupported  her  progeny 
for  ever  in  health  and  life,  than  to  have  per^- 
petually  reproduced  them  by  the  wonderful  and 
myfterious  procefs  of  generation.  But  it  feems 
our  bodies  by  long  habit  ceafe  to  obey  the  fti- 
mulus  of  the  aliment,  which  fliould  fupport  us. 
After  we  have  acquired  our  height  and  folidity 
we  make  no  more  new  parts,  and  the  fyftem 
obeys  the  irritations,  fenfations,  volitions,  and  af- 
fociations,  with  lefs  and  lefs  energy,  till  the  whole 
finks  into  inacSlion. 

.     Three  caufes  may  confpire  to  render  our  nerves 
lefs  excitable,  which    have  been  already  men- 
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tioncd.-^  1.  If  a  ftimulus  be  greater  than  natural, 
it  produces  too  great  an  exertion  of  the  ftimu- 
lated  organ,  and  in  confcquence  cxhaufts  the 
fpirit  of  animation  ;  and  the  moving  organ  ceafes 
to  a6l,  even  though,  the  fiimulus  be  continued. 
And  though  reft  will  reciiiit  this  exhauftion,  yet 
fome  degree  of  permanent  injury  remains,  as  is 
evident  after  expofing  the  eyes  long  to  too  ftrong 
a  light.  2.  If  excitations  weaker  than  natural  be 
applied,  fo  as  not  to  excite  the  organ  into  action, 
(as  when  fmall  dofes  of  aloes  or  rhubarb  are  ex- 
hibited,) they  may  be  gradually  increafed,  without 
exciting  the  organ  into  a6lion ;  which  will  thus 
acquire  a  habit  of  difobedicnce  to  the  ftimulus  ; 
thus  by  incrcafing  the  dofe  by  degrees,  great 
quantities  of  opium  or  wine  may  be  taken  without  < 
intoxication.     See  Se6l.  XII.  3.  1. 

3.  Another  mode,  by  which  life  is  gradually 
undermined,  is  when  irritative  motions  continue 
to  be  produced  in  confequence  of  ftimulus,  but 
are  not  fucceedcd  by  fenfatipn ;  hence  the  fti- 
mulus of  contagious  matter  is  not  capable  of  pro- 
ducing fever  a  fecond  time,  becaufe  it  is  not  fuc- 
ceeded  by  fenfation.  See  Se6l.  XII.  3.  6.  And 
hence,  owing  to  the  want  of  the  general  plea- 
furable  fenfation,  which  ought  to  attend  digeftion 
and  glandular  fecretion,  an  irkfomcnefs  of  life 
cnfues ;  and,  where  this  is  in  greater  excefs,  the 
melancholy  of  old  age  occurs,  with  torpot  or  debi* 
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Prom  hence  I  conclude,  that  it  is^  probable 
that  the  fibrillae,  or  moving  filaments  at  the  ex- 
tremities of  the  nerves  of  fenfe,  and  the  fibres 
which  conftitute  the  mufcles  (which  are  perhaps 
the  only  parts  of  the  fyllem  that  are  endued  with 
contra6lile  life)  are  not  changed,  as  we  advance 
in  years,  like  the  other  parts  of  the  body ;  but 
only  enlarged  or  elongated  with  our  growth ;  and 
in  confequence  they  become  lefs  and  lefs  ex- 
citable into  adion.  Whence,  infl:ead  of  gradually 
changing  the  old  animal,  the  generation  of  a 
totally  new  one  becomes  neceflary  with  undimi- 
nifhed  excitabilit}' ;  which  many  years  will  con- 
tinue to  acquire  new  parts,  or  new  folidity,  and 
then  lofing  its  excitability  in  time,  perift^  like  its 
parent. 

V.  From  this  idea  the  art  of  prefcrving  long 
health  and  life  may  be  deduced;  which  muft 
confift  in  ufing  no  greater  fliimulus,  whether  of 
the  quantity  or  kind  of  our  food  and  drink,  or  of 
external  circumftances,  fuch  as  heat,  and  exercife, 
and  wakefulnefs,  than  is  fufficient  to  preferve  us 
in  vigour ;  and  gradually,  as  we  grow  old  to  in- 
creafe  the  ftimulus  of  our  aliment,  as  the  inirrita- 
bility  of  our  fyftem  increafes. 

The  debilitating  efFefts  afcribed  by  the  poet 
Martial  to  the  exceffii^e  ufe  of  warm  bathing 
in  Italy,  may  with  equal  propriety  be  applied  to 
the  warm  roortis  of  England ;  w^hich,  with  the 
general  cxceflive  ftimulus  of  fpirituous  or  fer- 
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mcntcd  liquors,  and  in  fome  inftanccs  of  immo- 
derate venery,  contribute  to  fhorten  our  lives. 

Balnea,  vina,  f^cftus,  corrumpwii  corpora  nofira  : 
At  factum  viiam  balnea,  vina,  Venus  / 

Wine,  women,  warmth,  againft  our  lives  combine; 
But  what  is  life^  without  warmth^  womeoj  wine  t 
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SECT.     XXXVIIL 

OP    THE    OXYGENATION     OF    THE    BLOOD.  IN 
*HE    J-UNGS,    AND    IN    THE    PLACENTA. 


I.  Blood  abforbs  oxygene  from  the  air^  whenci  phofpboric  acld^ 
changes  its  colour  j  gives  out  heat^  and  feme  phlogijilc  matc^, 
rialf  and  acquires  an  ethereal  fpirit^  which  is  dijjipated  in 
fibrous  motion,  II.  The  placenta  is  a  pulmonary  organ  like 
the  gills  of  fijh.  Oxygenation  of  the  blood  from  air  ^  from 
water ^  by  lungs  ^  by  gills ^  by  the  placenta  ;  necejjity  of  this 
oxygenation  to  quadrupeds^  to  fifh^  to  the  fetus  in  utero. 
Placental  vejjels  inferted  into  the  arteries  of  the  mother. 
Vfe  of  cotyledons  in  cows.  Why  quadrupeds  have  mtfan^ 
gwferom  lochia.  Oxygenation  of  the  chick  in  the  egg^  of 
feeds.  III,  Thi  liquor  amnii  is  not  excrementitious.  It  is 
nutritious.  It  is  found  in  the  efophagus  and  Jiomach^  and 
forms  the  meconium,  Monflrous  births  without  headsn 
S^uejiion  of  Dr,  Harvey, 


I.  From  the  recent  difcoveries  of  many  inge- 
nious philofophers  it  appears,  that  during  refpira- 
^on  the  blood  imbibes  the  vital  part  of  the  air, 
called  oxygene/  through  the  membranes  of  the 
lungs ;  and  that  hence  refpiration  may  be  aptly 
compared  to  a  flow  combuftion.  As  in  com* 
buftion  the  oxygene  of  the  atmofphcre  unites 
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with  fome  phlogiftic  or  inflammable  body,  an4 
forms  an  acid  (as  in  the  produ6lion  of  vitriolic 
acid  from  fulpliur,  or  carbonic  acid  from  char- 
coal,) giving  out  at  the  fame  time  a  quantity  of 
the  matter  of  heat ;  fo  in  refpiration  the  oxy^ 
gene  of  the  air  unites  with  the  phlogiftic  part  of 
the  blood,  apd  probably  produces  phofphoric  or 
animal  acid,  changing  the  colour  of  the  blood 
from  a  dark  to  a  bright  red ;  and  probably  fome 
of  the  matter  of  heat  is  at  the  f?ime  time  givei^ 
put  according  to  the  theory  of  Dr.  Crawford.  But 
as  the  evolution  of  heat  .attends  almoft  all  chCr 
mical  combinations,  it  is  prob*ible,  that  it  alfq 
attends  tlie  fecretions  of  the  various  fluids  from 
the  blood ;  and  that  the  conflant  combinations 
i>r  productions  of  new  fluids  by  means  pf  the 
glands  eonftitute  the  more  general  fource  of  ani- 
mal ht^at;  this  feems  evinced  by  the  univerfal 
evolution  of  the  matter  of  heat  in  the  bluih  of 
fliame  or  of  anger ;  in  which  at  the  fame  time  an 
increafcd  fecretion  of  the  perfpirablc  matter  oc- 
curs; and  the  partial  evolution  of  it  from  topical 
inflammation?,  as  in  gout  or  rheumatifm,  in 
which  there  is  a  fecretion  of  new  blood- velfels. 

Some  medical  philofopliers  have  afcribed  the 
heat  of  animal  bodies  to  the  fri6lion  of  the  par- 
ticles of  the  blood  againfl:  the  fides  of  the  veflels, 
J^ut  no  perceptible  heat  has  ever  been  produced 
)>y  the  agitation  of  water,  or  oil,  or  quickfilver,  or 
f>thcr  fluids ;  except  thofc  fluids  have  undergone 
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at  the  fame  time  fome  chemical  change,  as  in  agi-^ 
tatipg  milk  or  wipe,  till  they  become  four. 

Beiidcs  the  fuppofed  produdlion  of  phofphori^ 
acid,  and  change  of  colour  of  the  blood,  and  the 
produdlipn  of  carbonic  acid,  there  would  appear 
to  be  fomething  of  a  more  fubtilc  nature  per- 
petually acquired  from  the  atmofphere  ;  which  is 
too  fine  to  be  long  contained  in  animal  vcflels, 
and  therefore  requires  perpetual  renovation ;  and 
without  which  perfed  life  cannot  contmue  longer 
than  a  minute  or  two ;  this  ethereal  fluid  is  pro- 
bably fecreted  from  the  blood  by  the  brain,  and 
perpetually  diflipated  in  the  acftions  of  the  muf- 
clcs  and  organs  of  fenfe,  but  which  neverthelefs 
may  remain  for  a  longer  time,  where  there  is 
little  or  no  exertion,  of  the  animal  fibres,  as  in 
fyncope,  and  in  thofe  infc<5ls  and  other  animals, 
which  remain  during  the  winter  in  a  torpid  ftate, 
and  may  not  entirely  evaporate  from  defe6l  of 
warmth,  or  moifi:ure,  or  other  circumftances,  as 
fnails  are  faid  to  have  revived  after  havmg  beea 
many  years  in  a  dry  cabinet,  and  flies  jifter  hav* 
ing  been  many  months  drowned  in  wine,  and 
Other  infe6ls  after  having  been  frozen. 

That  the  blood  acquires  fomething  from  the 
air,  which  is  immediately  neceflkry  to  life,  ap- 
pears from  an  experiment  of  Dr.  Hare,  (Philof, 
Tranfadt.  abridged.  Vol  III.  p.  239.)  who  foimd, 
"  that  birds,  mice,  &c.  would  live  as  long  again 
m  a  veflTel,  where  he  had  crowded  in  double  the 
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quantity  of  air  by  a  condenling  engine,  than  thejr 
did  when  confined  in  air  of  the  common  denfity.**^ 
Whereas  if  fome  kind  of  deleterious  vapour  only 
was  ^exhaled  from  the  blood  in  refpiration  ;  the 
air,  when  condenfed  into  half  its  compafs,  could 
not  be  fuppofed  to  receive  fo  much  of  it. 

11.  Sir  Edward  HuHe,  a  phyfician  of  reputa^ 
tion  at  the  beginning  of  the  prefent  century,  was 
of  opinion, .  that  the  placenta  was  a  refpiratoiy 
organ,  like  the  gills  pf  fifli ;  and  not  an  organ  to 
fupply  nutriment  to  the  foetus ;  as  mentioned  in 
Derham's  Phyfico^theology.  Many  other  phjrfi- 
cians  feem  to  have  efpoufed  the  fame  opinion,  as 
noticed  by  Haller.  Elem- PhylxologiaB,T.  1.  Dr, 
Gipfon.publiflied  a  defence  of  this  theory  in  the 
Medical  Effays  of  Edinburgh,  Vol.  I,  and  IF., 
which  doctrine  is  there  Controverted  at  large  by 
the  late  Alexander  Monro ;  and  lince  that  time 
the  general  opinion  has  been,  that  the  placenta  is 
an  organ  of  nutrition  only,  owing  perhaps  rather 
to  the  authority  of  fo  great  a  name,  than  to  the 
validity  of  the  arguments  adduced  in  its  fupport. 
The  fubjedl  has  lately  been  refumed  by  Dr.  James 
Jef&ay,  and  by  Dr.  Forefter  French,  in  their  in- 
augural diflertations  at  Edinburgh  and  at  Cam- 
bridge ;  who  have  defended  the  contrary  opinion 
ii>  an  able  and  ingenious  manner ;  and  from  ' 
'whofe  Thefes  I  have  extradled  many  of  the  fol- 
lowing remarks. 

Firft,  by  the  late-difcoveries  of  Dr.  Pricftley, 
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M.  Lavoifier,  and  other  philofophcrs,  it  appears, 
that  the  Bafis  of  atmoffAerical  air,  called  Oxy-i 
gene,  is  receive  by  the  blood  through  the  mem* 
branes  of  the  lungs;  and  that  by  this  addition 
the  colour  of  the  blood  is  changed  from . a  dark 
to  a  light  red.  Secondly,  that  water  poflefleA 
oxygene  alfo  as  a  part  of  its  compofition^  and 
contains  air  likevvifc  in  its  pores  j  whence  the 
blood  of  fifh  receives  oxygene  from  the  water,  or 
from  the  air  it  contains,  by  means  of  their  gills^ 
in  the  fame  manner  as  the  blood  is  oxygenated 
in  the  lungs  of  air-breathing  animals;  it  changes 
its  colour  at  the  fame  time  from  a  dark  to  a  light 
Ted  in  the  veflHs  of  their  gills;  which  conflitute  m 
pulmonary  .organ  adapted  to  the  medium  in 
which  they  live.  Thirdly,  that  the  placenta  con- 
lifts  of  arteries  carrying  the  blood  to  its  extremi- 
tics,  and  a  vein  bringing  it  back,  refembling  ex- 
adtty  in  ftru6lure  the  lungs  and  gills  above  men- 
tioned; and  that  the  blood  changes  its  colour 
from  a  dark  to  a  light  red  in  palling  through 
thefe  vcflels. 

This  analogy  between  the  lungs  and  gills  of 
animals,  and  the  placenta  of  the  fetus,  extends 
through  a  great  variety  of  other  circumftances ; 
thus  air-breathing  creatures  and  fifh  can  live  but 
a  few  minutes  without  air  or  waters  or  when  they 
arc  confined  in  fuch  air  or  water,  as  has  been 
fpoiled  by  their  own  refpi ration ;  the  fame  hap- 
pens to  the  fetus^  which,  as  foon  as  the  placenta 
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is  feparated  from  the  uterus^  mvA  either  expand 
its  lungs,  and  receive  air,  or  die.  Hence  frcwn 
the  ftrudlure,  as  well  as  the  ufe  of  the  placenta^ 
it  appears  to  be  a  refpiratory  organ,  lijee  th«  gill$ 
of  fi(h,  by  which  the  blood  in  the  fetus  becomes 
oxygenated.  •     ^ 

:  From  the  terminations  of  the  placental  veflel$ 
not  being  obferved  to  bleed  after  being  torn  from 
the  uterus,  while  thofe  of  the  uterus  efFufe  a  great 
quantity  of  florid  arterial  blood,  the  terminations 
of  the  placental  veflels  would  feem  to  be  inferted 
into  the  arterial  ones  of  the  mother ;  and  to  re- 
ceive oxygenation  from  the  pafling  currents  of 
Jher  blood  through  their  coats  or  membranes; 
which  oxygenation  is  proved  by  thQ  change  of 
the  colour  of  the  blood  from  dark  to  light  red  in 
its  paflTage  from  the  placental  arteries  to  the  pla- 
cental vein. 

The  curious  ftru£ture  of  the  cavities  or  lacunas 
of  the  placenta,  dcmonftratcd  by  Mr.  J.  Hunter, 
explains  this  circumftance.  That  ingenious  phi- 
lofopher  has  Ihewn,  that  there  are  numerous 
cavities  or  lacunae  formed  on  that  lide  of  the  pla- 
centa, which  is  in  contaft  with  the  uterus ;  thofe 
cavitiejs  or  cells  are  filled  with  blood  from  the 
maternal  arteries,  which  open  into  them ;  which 
blood  is  again  taken  up  by  the  maternal  veins/ 
and  is  thus  perpetually  changed.  While  the 
.  terminations  of  the  placental  arteries  and  veins 
are  fpread  in  fine  reticulation  on  the  fides  of  thefe 
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cells.  AQdthus,  as  the  growing  fetus  requires 
greater  oxygenation,  an  apparatus  is  produced 
refembling  exadtly  the  air^ells  of  the  lungs. 

In  cows,  and  otlier  ruminating  animals,  the 
internal  furface  of  the  uterus  is  unequal  like  hol- 
low cups,  which  have  been  called  cotyledons; 
find  into  thefe  cavities  the  prcMninencies  of  the 
numerous  placentas,  with  which  the  fetus  of 
thofc  animals  is  fumiihed,  are  inferted,  and* 
ftri6tly  adhere;  though  they  may  be  extra6led 
without  effufion  of  blood,  Thefe  inequalities  of 
the  uterus,  and  the  numerous  placentas  in  con- 
fequence,  feem  to  be  defigned  for  the  purpofe  of 
expanding  a  greater  furface  for  the  terminations 
of  the  placental  veflels  for  the  purpofe  of  re- 
ceiving oxygenation  from  the  uterine  ones;  as  the 
progeny  of  this  clafs  of  animals  are  more  com- 
pletely formed  before  their  nativity,  than  that  of 
the  carnivorous  clafles,and  muil  thence  in  the  latter 
weeks  of  pregnancy  require  greater  oxygenation. 
Thus  calves  and  lambs  can  walk  about  in  a  few 
minutes  after  their  birth ;  while  puppies  and 
kittens  remain  many  days  without  opening  their 
eyes.  A.nd  though  on  the  feparation  of  the  coty- 
ledons of  ruminating  animals  no  blood  is  efFhfcd, 
yet  this  is  owing  clearly  to  the  greater  power  of 
contra<ftion  of  their  uterine  lacunae  or  alveoli* 
See  Medical  Effays,  Vol.  V.  page  144.  And  from 
the  fame  caufe  they  arc  not  liable  to  a  fanguifc- 
rous  menfiruation^ 

The 
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t  The  neccflity  of  the  oxygenation  of  the  blood 
in  the  fetus  is  farther  illuftratcd  by  the  analogy  of 
the  chick  in  the  egg  ;  which  appears  to  hare  its 
blood  oxygenated  at  the  extremities  of  the  vefiels 
furrounding  the  yolk ;  which  arc  fpread  on  the 
s^ir-bag  at  the  broad  end  of  the  egg,  and  may  ab- 
forb  bxygcne  through  that  moift  membrane  from 
the  air  confined  behind  it ;  and  which  is  Ihewn 
by  experiments  in  the  exhaufted  receiver  to  be 
cliangcaUe  though  the  Ihell.  See  Phytologia, 
Sea-  III. 

.This  analogy  may  even  be  extended  to  the 
growing  feeds  of  vegetables ;  which  were  ihewn . 
'  by  Mr.  Scheele  to  require  a  renovation  of  the  air 
over  the  water,  in  which  they  were  confined- 
Many  vcgctable'feeds  are  furrounded  with  air  in 
their  pods  or  receptacles,  as  peas,  the  fruit  of 
ftaphylea,  and  lichnis  veficaria ;  but  it  is  proba- 
ble, that  thofe  feeds,  after  they  are  Ihed,  as  well 
4$  the  fpawn  of  fift,  by  the  fituation  of  the  for- 
mer on  or  near  the  moift  and  aerated  furfacc  of 
the  earth,  and  of  the  latter  in  the  ever-changing 
and  ventilated  water,  may  not  be  in  need  of 
•an  apparatus  for  the  oxygenation  of  their  iirft 
blood,  before  the  leaves  of  one,  and  the  gills  of 
the  other,  are  produced  for  this  purpofe.  See 
Phytologia,  Sed.  III. 

III.  1.  There  are  many  arguments,  befides  the 
ftrift  analogy  between  the  liquor  afnnii  and  the 
albumen  ovi,  which  Ihew  the  former  to  be  a  nu- 
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tiitivc  fluid ;  and  that  the  fetus  in  the  latter 
months  of  pregnancy  takes  it  into  its  flomach  ; 
and  that  in  confequence  the  placenta  is  produced 
for  fome  other  important  purpofe. 

Firft,  that  the  liquor  amnii  is  not  an  excrenien- . 
.  titious  fluid  is  evinced,  becaufe  it  is  found  in 
greater  quantity,  when  the  fetus  is  young,  do- 
creafing  after  a  certain  period  till  birth*  Haller 
aflerts,  "  that  in  fome  animals  but  a  fmall  quan- 
tity  of  this  fluid  remains  at  the  birth.  In  the 
eggs  of  hens  it  isconfumedon  the  eighteenth  day, 
fo  that  at  the  exdufion  of  the  chick  fcarccly  any 
remains.  In  rabbits  before  birth  there  is  none.'* 
Elem.  Phyfiol.  Had  this  been  an  excrcmeBititious 
fluid,  the  contrary  would  probably  have  occrurred. 
Secondly,  the  Ikin  of  the  fetus  is  covered  with  a 
whitifti  cruft  or  pellicle,  which  would  feem  to 
preclude  any  idea  of  the  liquor  amnii  being  pro- 
duced by  any  exfudation  of  perfpirable  matter^ 
And  it  cannot  confift  of  urine,  becaufe  in  brute 
animals  the  urachus  pafles  from  the  bladder  to 
the  alantois  for  the  exprefs  purpofe  of  carrj  ing  ofT 
that  fluid;  which  however  in  the  human  fetus 
feems  to  be  retained  in  the  difl:ended  bladder,  as 
the  feces  are  accumulated  in  the  bowels  of  all 
animals. 

2.  The  nutritious  quality  of  the  liquid,  which 
furrounds  the  fetus,  appears  from  the  following, 
confiderations.     !•  It  is  coagulable  by  heat,  by 
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nitrous  acid,  and  by  fpirit  of  wine,  like  milk,  fe- 
'  ram  of  blood,  and  other  fluids,  which  daily  ex- 
perience evinces  to  be  nutritious.  2.  It  has  a 
faltifh  tafte  according  to  the  accurate  Baron  Hal- 
ler,  not  unlike  the  whey  of  milk,  which  it  even 
refembles  in  fmell.  3.  The  white  of  the  egg 
which  conftitutes  the  food  of  the  chick^  is  (hewn 
to  be  nutritious  by  our  daily  experience ;  beiides 
the  experiment  of  its  nutritious  eflTeAs  mentioned 
by  Dr.  Fordyce  in  his  late  Treatife  on  Digefljon, 
p.  178;  who  adds,  that  it  much  refembles  the 
eflential  parts  of  the  ferum  of  blood. 

3.  A  fluid  fimilar  to  the  fluid,  with  which  the 
fetus  is  furrounded,  except  what  little  change 
may  be  produced  by  a  beginning  digeftion,  ia 
found  in  the  fame  manner  in  the  fliomach  of  the 
chick. 

Numerous  hairs,  flmilar  to  thofe  of  its  £kin, 
are  perpetually  found  among  the  contents  of 
the  ftomach  in  new-bprn  calves^  which  mufl 
therefore  have  licked  themfelvcs  before  their 
nativity.  Blafii  Anatom.  See  Se6l.  XVI.  2.  on 
Inftina. 

The  chick  in  the  egg  is  feen  gently  to  move  in 
its  furrounding  fluid,  and  to  open  and  fliut  its 
mouth  alternately.  The  fame  has  been  obferved 
in  puppies.     Haller's  El.  Phyf.  I.  8.   p.  201. 

A  column  of  ice  has  been  fccn  to  reach  dowa 

the  oefophagus  from  the  mouth  to  the  ftomach 
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in  a  frozen  fetns ;  and  this  ice  was  the  liquor 
amnii  frozen. 

The  meconivun,  or  firft  feces,  in  the  bowels  of 
new-bom  infants  evince,  that  fomething  has  been 
digefted  ;  and  what  could  this  be  but  the  liquor 
amnii  together  with  the  recrements  of  the  gaftric 
juice  and  gall,  which  were  neceffary  for  itd  di* 
geftion  ? 

Another  argument  to  evince,  that  the  fetus  is 
nouriihed  by  aliment  taken  into  the  ftomach  and 
inteftines  by  the  mouth  during  the  litter  months 
of  pregnancy,  may  be  deduced  from  the  liver  of 
the  fetus;  which  Haller  obferves  to  be  very 
large ;  not  like  the  lungs,  as  if  defigned  for  the 
future  man  after  nativity.  Phyliol.  Vol.  VL 
p.  61 8.  Whence  a  fecretion  of  bile  muft  already 
exift,  which  can  fcrve  no  purpofe  but  to  be 
mixed  with  the  digefting  aliment. 

There  have  been  recorded  fome  monftrous 
births  of  animals  without  heads,  and  confequently 
without  mouths,  which  feem  to  have  been  de- 
livered on  doubtful  authority,  or  from  inaccurate 
obfervation.  There  are  two  of  fuch  monftrous 
produftions  however  better  attefted ;  one  of  a 
human  fetus,  mentioned  by  Gipfon  in  the  Scots 
Medical  Eflkys ;  which  having  the  gula  imper- 
vious was  ^mifhed  with  an  aperture  into  the 
wind-pipe,  which  communicated  below  into  the 
gullet;  by  means  of  which  the  liquor  amnii 
might  be  taken  into  the  ilomach  before  nativity 

without 
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without  danger  of  fufFocation,  while  the  fetui 
had  no  occafion  to  breathe.  The  other  monftrous 
fetus  is  defcribed  by  Vander  Wiel,  who  aflerts 
that  he  faw  a  monftrous  lamb,  which  had  no 
mouth  ;  but  inftead  of  it  was  fumilhed  with  ai> 
opening  in  the  lower  part  of  the  neck  into  the 
ftomach.  Both  thefe  in  fiances  evidently  faitour 
the  doctrine  of  the  fetus  being  nouriflied  by  thf 
mouth ;  as  otherwife  there  had  been  no  neceflity 
for  new  or  unnatural  apertures  into  the  ilomach> 
when  the  natural  ones  were  deficient. 

From  thefe  fa6ls  and  obfervations  we  may  fafc- 
]y  infer,  that  the  fetus  in  the  womb  is  nourifhed 
by  the  fluid  which  furrounds  it^;  which  during 
the  firft  period  of  geftation  is  abforbed  by  the 
naked  la<fteals  ;  and  is  afterwards  fwallowcd  into 
the  llomachand  bowels,  when  thefe  organs  are 
pcrfeAed ;  and  laftly  that  the  placenta  is  an  or- 
gan for  the  purpofe  of  giving  due  oxygenation  to 
the  blood  of  the  fetus ;  which  is  more  neceflfary, 
or  at  leaft  more  frequentiy  neceiTary,  than  even 
the  fupply  of  food. 

The  queftion  of  the  great  Harvey  becomes  thus 
eafily  anfwered.  "  Why  is  not  the  fetus  in  the 
womb  fuffocated*  for  want  of  air,  when  it  re* 
mains  there  even  to  the  tenth  month  without  ref- . 
piration :  yet  if  it  be  born  in  the  feventh  or  eighth 
month,  and  has  once  refpired,  it  becomes  imme- 
diately fuflfbcated  for  want  of  air,  if  its  refpiration 
be  obftruaed  ?'* 

Par 
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For  further  information  on  this  fubjecft,  the 
reader  is  referred  to  the  Tentamen  Medicum  of 
Dr.  Jeffray,  printed  at  Edinburgh  in  1786.  And 
it  is  hoped  that  Dr.  Forefter  will  fome  time  give 
his  thefes  on  this  fubjec^  to  the  public* 


Toi^n.  Q  SECT. 
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SECT.    XXXIX. 

OP    FENERATION. 

Felix,  ^ui  caufas  alta  caligine  merfts 

Pandit,  ctcvolvit  tenuiffima  vincula  rerum.     AK6iff« 

1.  Habits  of  a^irtg  and  feeling  df  individuals  attend  the  foul 
into  a  future  life^  and  attend  the  new  embryon  at  the  time 
of  its  produiiion.  The  new  fpcck  of  entity  abforbs  nutri- 
ment^ and  receives  oxygene.  Spreads  the  terminations  of 
its  vejfels  on  cclis^  which  communicate  with  the  arteries  of 
the  uterus ;  fometimes  with  thofe  of  the  peritoneum.  After'^ 
wards  it  fwallows  the  liquor  amnii^  which  it  produces  by 
its  irritation  from  the  Uterus^  or  peritoneum.  Like  infeSis  in 
the  heads  of  calves  andfheep,  Why  the  white  of  egg  /> 
of  two  conjijiencies.  Why  nothing  is  found  in  quadrupeds 
Jimilar  to  the  yolky*  nor  in  moji  vegetable  feeds,  II.  i. 
Eggs  of  frogs  arul  jifh  impregnated  out  of  their  bodies. 
Eggs  of  fowls  which  are  not  fecundated^  contain  only  the 
nutriment  for  the  embryon*  The  embryon  is  produced  by 
the  maUy  and  the  nutriment  by  the  fen^lc.  Animalcula  in 
femine.  Profujion  of  nature^ s  births,  2.  Vegetables  vivi- 
parous* Buds  and  bulbs  have  each  a  father  but  no  mother. 
Veffels  of  the  leaf  and  bud  inofculate.  The  paternal  off- 
Jpring  exaHly  refembles  the  parent,  3,  Infers  impregnated 
for  fix  gexterations.  Polypus  branches  tike  buds.  Creeping 
roots.  Viviparous  flowers,  Tania^  volvox.  Eve  from 
AdanCs  rib.  Semen  not  afiimulus  to  the  egg.  III.  I.  £m- 
iryons  not  originally  created  within  other  embryom.     Or^ 
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gammed  matter  is  not  fo  mbtute.  a.  Jll  the  farts  of  the 
embryonare  not  formed  in  the  male  parent.  Crais  produce 
their  legs^  worms  produce  their  heads  and  tails*  In  wenSf 
cancers  f  and  inflammations^  new  veffels  are  formed.  Mules 
partake  of  the  forms  of  both  parents.  Hair  and  nails  grow 
by  elongation^  not  by  dijiention, ,  3.  Organic  particles  of 
Buffon.  IV.  I.  Rudiment  of  the  embryon  ajimple  living 
Jtlanuntj  becomes  a  living  ring^  and  then  a  living  tube.  2» 
It  acquires  new  irritabilities^  .  and  fenjibilities  with  new  or* 
ganizationSf  as  in  wounded fnailsy  polypi^moths^  gnats ^  tad'- 
poles.  Hence  new  parts  are  acquired  by  addition  not  by  dif 
tention.  3.  jfll  parts  of  the  body  grow  if  not  confined. 
4.  Fetufes  deficient  at  their  extremities^  or  have  a  duplica* 
ture  of  parts.  Monftious  births.  Double  parts  of  veget^ 
ables.  5.  Adules  cannot  be  formed  By  dijlention  ofthefemi- 
nolens.  6.  Families  of  animals  from  a  mixture  of  their 
orders.  Mules  imperfe^l.  7.  Animal  appetency  like  che-^ 
rmcal  affinity.  Vis  fabricatrix  and  medicatrix  of  nature, 
8.  The  changes  of  animals  before  and  after  nativity.  Simi-^ 
larity  of  their  JiruHure,  Changes  in  them  from  lujl^  hunger^ 
and  danger.  All  warm-blooded  animals  derived  from  one 
living  filament^  Cold-blooded  animals^  infetls^  worms  ^  ve-* 
.  getableSf  derived  alfofrom  one  living  filament.  Male  ani-^ 
mals  have  teats,  Male  pigeon  gives  milk.  The  world  it^ 
felf  generated.  The  caufe  of  caufes.  AJlate  of  probation 
and  refponjibility.  V.  i.  Efficient  -  caufe  of  the  colours  of 
birds  eggSy  and  of  hair  and  feathers^  which  become  white 
in  fnowy  countries.  Imagination  of  the  female  colours  the 
egg.  Ideas  or  motions  of  the  retina  imitated  by  the  extremi'* 
ties  of  the  nerves  of  touchy  or  rete  mucofum.  2.  Nutri^ 
mentfupplied  by  the  female  of  three  kinds.  Her  imagina^ 
tion  can  only  affe£l  the  firjl  kind.  Mules  how  produced^ 
and mulattoes.  Organs  ofreproduifion  why  deficient*in  mules. 
Eggs  with  double  yolks.  VI.  i.  Various  feaetions  pro^ 
O  %  duced 
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duced  hy  the  extremities  of  the  vejfels^  as  in  the  glarads. 
Contagious  matter.  Many  glands  affeifed  by  pleafurahle 
idcasy  as  thofe  which  fecrete  the  femen.  2*  Snatls  and 
worms  are  hermaphrodite^  yet  cannot  impregnate  themfilvcs. 
Final  catife  of  this.  3.  The  imagination  of  the  male  forms 
ihefex.  Jdeasy  or  moiions  of  the  nerves  of  viflon  or  of 
touchy  arc  Imitated  hy  the  ultimate  extremities  tf  the  glands  of 
the  teflcsy  which  mark  the  f ex.  This  effcff  of  the  imagina^ 
tion  belongs  only  to  the  male.  The  fex  of  the  embryon  is  not 
owing  to  accident.  4.  Caufes  of  the  changes  in  animals  from 
imagination  as  in  monjlers.  From  the  male.  From  thefe^ 
male.  5.  Aftfcarriages from  fear.  6.  Power  of  the  ima^ 
gi nation  of  the  male  over  the  colour ^  form^  and  fex  of  the 
progeny.  An  injiance  of.  7.  A^  of  generation  accompa- 
nied with  ideas  of  the  male  or  female  form.  Art  of  begetting 
beautiful  children  of  either  fex.  -VII.  Recapitulation. 
VIII.  I.  Appendix.  Buds  are  individuals.  Confifl  of 
plumula  caudex  and  radicle.  Every  part  of  the  caudex  can 
germinate.  A  triple  tree  by  tngraftment.  A  lateral  veget-- 
able  mule  produced  by  three  parents.  Conferva  fontinalis. 
2.  Lateral  propagation  of  polypus^  and  hydra  fientarea. 
The  halves  of  two  polypi  made  to  unite.  Ingraftment  of 
vegetables.  Lateral  mule,  j^,  Htm  bud  of  a  doubly  ingrafted 
tree  has  three  kinds  of  caudex.  Triple  mule  produced  from 
Various  parts  of  the  parent  tree,  -  4  Earthworms  cut  afun- 
ier  generate  a  new  heady  and  a  new  tail.  So  the  caudexes 
of  the  buds  of  trees.  The  whole  embryon  not  formed  at  the 
fame  time.  5.  Parts  of  the  long  caudex  of  the  new  bud 
are  fecreted  from  ccrrefpondent  parts  of  the  parent  budy  and 
unite  beneath  the  cuticle.  Every  part  of  the  caudex  can  ger'> 
minate.  Thefe  new  buds  rcfcmble  the  part  of  theflock^ 
where  they  arife.  Lateral  mule  from  many  parents.  If  a 
triple  fexuaL  mulef  6.  Gravitation y  chemical  affinity y 
iknricity^  magnetifm.     Power  to  attra^.     Aptitude  to  be 

attra^ed. 
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atiraffed,     A  magnet  poffijfes  power  U  attra^^  iron  an  ap-^ 
iltude  to  be  attra^ed.     So  of  ele^rified  todies^  and  chemical 
affinities.    Or  two  bodies  may  reciprocally  attraff  each  other. 
7.  Union  of  animal  with  inanimate  matter.     Union  of  two 
living  particles.    The  animal  fenfe  pojfejfes  appetency  to  unite^ 
the  inanimate  material  poffejjes  aptitude  to  be  united.     Fita^ 
lity  of  the  blood.     Fibrils  with  appetencies^  molecules  with 
propenfties.     8.  Fibrils  with  formative  appetencies.     Mole^ 
cules  with  formative  propenfities.     Like  Jingle  and  double 
affinities.     Pajpons  of  hunger  and  of  lovi*     Thirjl.     Suck- 
ling children.    'Afode  of  lateral  propagation.     9.    Super^ 
fiuous  vital  particles  produced  in  the  blood.     Secreted  byfex-         / 
ual  glajids.     Combine  beneath  the  cuticle  of  trees,     j/cquire 
new  appetencies f  and  form  fecondary  parts  of  the  embry$n. 
So  the  pajjion  for  generation^  and  dejire  for  animal  food^ 
and  the    new  attradiions   of  bodies   chemically  combined. 
New  molecules  are  formed  by  the  fexual  glands  at  puberty y 
emd  in  the  peroral  ones.      10.  D^rent  fibrils  and  mole- 
cules are  detached  from  different  parts  of  the  parent  caudex 
to  fotyn  the  filial  one:  fo  in*  the  fexual  propagation  of  ve- 
getables :  and  by  their  combination  produce  an  embryon^  and 
acquire  new  appetencies  and  form  fecondary  parts^  as  in 
dioecious  flowers ,     11.  Threefold  lateral  mules  t    So  fexual 
mules  refemble  parts  of  their  parents  according  to  the  com- 
binations of  the  fibrils  and  molecules^  arid  produce  fecon- 
dary parts^  otherwife  they  would  refemble  the  father  only. 
Epigram  from  Afartial.     IX.    I.  Various  parts  of  the  new 
embryon  produced  at  the  fame  time.     Organized  bodies  too 
large  to  be  fecreted.     Primary  and  fecondary  formation  of 
parts   of  the  fetus.     M.  BufforCs  theoy^y  differs  from  this. 
'  Moles  and  monftrous  births.     An  embryon  is  not  .an  indi- 
vidualy^  till  the  nerves  unite  in  the  brain.    2.  The  brain  and 
heart  generated  at  the  fame  time.  -  3.   Organic  particles 
{00  large  to  pafs  the  glands  and  capillari^.     tiotfo  the 
O  3  formativf 
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fofffuctive  particles.     Hence  the  latter  cannot  combine  in 
the  blooeU    4.  Formative  particles  do   not  combine  in  the 
receptacles  of  the  fexual  glands  ^  as  thofe  of  the  male  dif" 
fer  from  thofe  of  the  female.     Not  fo  in  BufforCs  theory. 
5.  Tlie   whole  embryon  not  produced  at    the  fame  time. 
Primary  and  fecondary  potts.    Secondary  formation  of  the 
taudex  of  buds^  of  difjevered  earth   worms ^  of  the  legs 
cf  crabs  ^  of  human  teeth  ^  and  of  a  thumb,      X.  I.  So^ 
htary  lateral  generation^    and  folitary   internal ,  genera'* 
tion.    Animalized  particles  of  primary  combination^,  arefe-- 
.  fecretedy  combine  ^  and  form  primary  organizations.      !%€ 
caudex  gemnue  pro^ices  fecondary  parts,  and  commences 
its  formation  infeveral  places  at  the  fame  time.     Refembles 
the  parent  more  than  a  fexual  progeny.     The  polypus  and 
hydra,     a.  Solitary  internal  generation  of  aphis,  tenia,  ac^ 
tinia,'  vohox,  produces  a  viviparous  offspring,  not  an  ovipa- 
rous one.     Difference  of  lateral  and  internal  generation, 
3.  Hermaphrodite  fexual  generation  in  mojl  flowers,  and 
fome  infers.     Summit-bulbs  of  fome  vegetables  are  a  fexual 
progeny.      Sexual  organs  in  hermaphrodites  are  feparate^ 
hut  fecrete  the  mafculine  and  feminine  formative  particles 
from  thjf  fame  mafs  of  blood.     Why  feedling  apple  trees 
fometimes  refemble  the  parent,  fometimes  not,     Number  of 
Jpecies  increafed  by  reciprocal  generation.      4.   In  flmple 
fexual  generation  the  mafculine  and  feminine  fecretions  are 
from  different  maffes  of  blood.     Thefe  animals  were  origi- 
naUy  hermaphrodites.     The  mode  of  the  produ^ion  of  the 
new  embryoju     Secretion  differs  from  nutrition.    New  em- 
iryon  begins  in  more  parts  than  one.    Acquires  new  appe- 
tencies,  and  fabricates  fecondary  parts.      Sexual   organs 
are  fecondary  parts,  not  primary   ona.      So  is  the  difr 
ference  of  the  male  and  female  forms.      Vegetable  and 
animal  fecondary  produiiions.     5.    Seeds.    Eggs.    Spawn 
Offers  from  eggs^  as  it  enlarges  ahng  with  the  embryon  IH0 
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the  membranes  of  the  fetus  rnutero.     XI.  l.,Iftammat€ 

efyjlali.    jinhnated  organization^     Aficrofcopic  animakuh 

from  Jiagnation   of  vegetable  caul  anmalfiuids.    Do  n^ 

generate.    2.   Second  kind  of  animal  produiiion  commences 

in  more  paints  than  one  :   not  like  microfcopic  animals ;  as 

truffles^  fungi^  polypi^  hydra.      3,    Other  vegetables  are 

hermaphrodite^  but  both  their  fexual  glands  fecrete  from  the 

fame  mafs  of  blood,     4.  Other  vegetables  have  acquired  fe-^ 

paratefexes^  and  fecrete  the  prolific  fluids  frofn  differenM 

'    mqffes  of  blood.     The  embrjon  begins  tH  more  points  in  the 

'    more  complicated  animals.     The  prinoiry  parts  fabricate fe^ 

condarj  ones^  as  in.  the  clafs  dioecia  cfvcgefeAks^  and  in 

'fcxual  animals.     Nature  is  yet  in  her  infancy.    5,  Sponta^ 

ncaus  pfodu^ion  of  microfcopic  animalcules.     Is  fimilar  tQ 

f^ual  generation.     The  firfi  ammacules  generate  others^  and 

improve.   Seedling  tuUp^root.    Aphis.  Immutable  laws  im^ 

prejfed  on  matter.     XI  I.  Conclufion.     Of  caufe  and  ej^e^. 

The  atomic  pbilofophy  letfds  to  a  firfi  caufe. 

I.  The  ingenious  Di\  Hartley  in  his  work  on 
man,  and  fome  other  philofophers,  have  beerl 
of  opinion,  that  our  immortal  part  acquires  dur-  ' 
ing  this  life  certain  habits  of  adlion  or  of  fenti- 
ment,  which  become  for  ever  indiflblublc,  con- 
tinuing after  death  in  a  future  ftate  of  exiftence  \ 
and  add,  that  if  thefe  habits  are  of  the  malevo- 
lent kind,  they  muft"  render  the  poflcflbr  mifer- 
able  even  in  Heaven.  I  would  apply  this  inge- 
nious idea  to  the  generation  or  produdlion  of  the 
^mbryon,  or  new  animal,  which  partakes  fo  much 
of  the  form  and  propenfities  of  the  parent. 

Owing  to  the  imperfe<5Uon  of  language  thp 
Q  4  pflTsprini; 
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offspring  is  termed  a  new  animal,  but  is  in  truth 
a  branch  or  elongation  of  the  parent ;  fijace  a 
part  of  the  embryon-animal  is,  or  was,  a  part  of 
the  parent;  and  therefore  in  <lri<ft  language  it 
cannot  be  faid  to  be  entirely  ^^^w  at  the  time  of 
its  produftion ;  and  therefore  it  may  retain  fome 
of  the  ha>  ils  of  the  parent-fyftem. 

At  the  earlieft  period  of  its  exiftence  the  em- 
bryon,  as  fecreted  from  the  blood  of  the  male, 
would  feem  to  confift  of  a  living  filament  with 
certain  capabilities  of  irritation, 'fenfation,  voli- 
tion, and  aflbciation  ;  and  alfo  with  fome  ac- 
quired habits  or  propenfities  peculiar  to  the  pa- 
rent :  the  former  of  thefe  are  in  common  with 
other  animals ;  the  latter  feem  to  diftinguifli  or 
produce  the  kind  of  animal,  whether  man  or  qua- 
druped, with  the  funilarity  of  feature  or  form  to 
the  parent.  It  is  difficult  to  be  conceived,  that  a 
living  entity  can  be  feparated  or  produced  from 
the  blood  by  the  a£lion  of  a  gland  ;  and  which 
ihall  afterwards  become  an  animal  fimilar  to  that 
in  whofe  veffels  it  is  formed  i  even  though  we 
ihould  fuppofe  with  fome  modern  theorifts,  that 
the  blood  is  alive;  yet  every  oiher  hypothefis 
concerning  generation  refts  on  principles  Hill 
more  difficult  to  our  comprehenfion. 

At  the  time  of  procreation  this  fpeck  of  entity 
is  received  into  an  appropriated  nidus,  in  which 
it  muft  acquire  two  circumflances  neceflary  to  its 
l^C  ^nd  growth  j  one  of  thefe  is  food  or  fufte* 

nance. 
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nance,  which  is  to  be  received  by  the  abforbent 
mouths  of  its  veffels ;  and  the  other  is  that  part 
of  atmofpherical  air,  or  of  water,  which  by  the 
new  cbemiftry  is  termed  oxygene,  and  which 
aifeiSls  the  blood  by  palling  through  the  coats  of 
the  veffels  which  contain  it.  The  fluid  furround-^ 
ing  the  cmbryon  in  its  new  habitation,  which  is 
called  liquor  amnii,  fupplies  it  with  nourilhment; 
and  as  forae  air  cannot  but  be  introduced  into 
the  uterus  along  with  a  new  embryon,  it  would 
feem  that  this  lame  fluid  would  for  a  Ihort  time, 
fuppofe  for  ^  few  hours,  fupply  likewife  a  fuf- 
ficient  quantity  of  the  oxygene  for  its  immediate 
exiftence.  -^ 

On  this  account  the  vegetable  impregnation  of 
aquatic  plants  is  performed  in  the  air ;  and  it  id 
probable  that  the  honey-cup  or  nedary  of  vege- 
tables requires  to  be  open  to  the  air,  that  thq 
anthers  and  ftigmas  of  the  flower  may  have  food 
of  a  more  oxygenated  kind  than  the  common 
vegetable  fap-juice. 

On  the  introdu6lion  of  this  primordium  of 
entity  into  the  uterus  the  irritation  of  the  liquor 
amnii,  which  furrounds  it,  excites  the  abforbent 
mouths  of  the  new  veffels  into  adion ;  they  drink 
up  a  part  of  it,  and  a  pleafurable  fenfation  ac- 
companies this  new  a<5lion ;  at  the  fame  time  the 
chemical  affinity  of  the  oxygene  a«5ls  through  the 
ycffels  of  the  rubefcent  blood ;  and  a  previous 
>  wantj 
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want,  or  difagreeable  fenfation,  is  relieved  by  this 
procefs. 

As  the  want  of  this  oxygenation  of  the  blood 
is  perpetual,  (as  appears  from  the  inceflant  necef* 
lity  of  breathing  by  lungs  or  gills,)  the  veflel^ 
become  extended  by  the  efforts  of  pain  or  defirc 
to  feek  this  neceflary  obje6l  of  oxygenation,  and 
to  remove  the  difagreeable  fenfation,  which  that 
want  occalions.  At  the  fame  time  new  particles 
of  matter  are  abforbed,  or  applied^  to  thefe  cx-^ 
tended  veflels,  and  they  become  permanently 
donated,  as  the  fluid  in  contaft  with  them  foori 
Ibfcs  the  oxygenous  part,  which  it  at  firfl:  pof- 
feffed,  which  was  owing  to  the  introduction  of 
air  along  with  the  embryon.  Thefe  new  blood- 
veflels  approach  the  fides  of  the  uterus,  and  pene- 
trate with  their  fine  terminations  into  the  veflels 
of  the  mother;  or  adhere  to  them,  acquiring 
oxygene  through  their  coats  from  the  pafling 
currents  of  the  arterial  blood  of  the  mother.     Sec 

Sea.  xxxvin.  2. 

This  attachment  of  the  placental  veflels  to  the 

internal  fide  of  the  uterus  by  their  own  proper 

efforts  nppears  further  illuftrated  by   the  many 

rnftances  of  extra-uterine    fetufes,   which  have 

thus  attached  or  inferted  their  veflels  into  the 

peritoneum;  or  on  the  vifcera,  exa6Hy  in  the 

fame  manner  as  they  naturally  hifert  or  attach 

thenj  to  the  uterus. 

The 


Digitized  by  VjOOQ IC 


Sect.  XXXIX.  I.  I.    GENERATION,  toj 

The  abfofbcnt  vcflels  of  the  embryon  continue 
to  drink  up  nouriihment  from  the  fluid  in  which 
they  fwiin,  or  liquor  amnii;  gnd  which  at  firft 
needs  no  previous  digeftive  preparation;  but 
which ,v when  the  whole  apparatus  of  digeftion 
becomes  complete,  is  fwallowed  by  the  mouth 
into  the  ftomach,  and  being  mixed  with  faliva, 
gaftnc  juice,  bile,  pancreatic  juice,  and  mucus  of 
the  intefline3,  becomes  digefled,  and  leaves  a  r&r 
crement,  whichi  produce  the  firft  feces  of  the 
infant,  called  meconium. 

The  liquor  amnii  is  fecreted  into  the  uterus,  as 
the  fetus  requires  it,  and  may  probably  be  pro- 
duced.by  the  irritation  of  the  fetus  as  an  extraM 
neous  body;  fince  a  fimilar  fluid  is  acquired  from 
the  peritoneum  in  cafes  of  extra-uterine  gestation* 
The  yoTsng  caterpillars  of  the  gadfly  placed  in  the 
&ins  of  cows,  and  the  ymmg  of  the  ichneumon- 
fly  placed  in  the  backs  of  the  caterpillars  on  cab- 
bages, feem  to  produce  their  nourifliment  by, 
their  irritating  the  fides  of  their  nidus.  A  vege- 
table fecretion  and  concretion  are  thus  produced 
on  oak-leaves  by  the  gall-infe6t,  and  by  the 
cynips  in  the  bedeguar  of  the  rofe ;  and  by  the 
young  grafshopper  on  many  plants,  by  which  the 
animal  furrounds  itfelf  with  froth.  But  in  no 
circumftance  is  extra-uterine  geftation  fo  exactly 
fefembled  as  by  the  eggs  of  a  fly,  which  are 
depofited  in  the  frontal  finus  of  fheep  and  calves. 
Thefe  eggs  float  in  fome  fiunces  of  fluid  coUeifted 

in 
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in  a  thin  pellide  or  hydatid.  This  bag  of  flaid 
comprefles  the  optic  nerve  on  one  fide,  by  which 
the  vifioH  being  lefs  diftindl  in  that  eye,  thie 
animal  turns  in  perpetual  circles  towards  the  fide 
afFe^led,  in  order  to  get  a  more  accurate  view  of 
objects ;  for  the  fame  reafon  as  in  fquinting  the 
affeded  eye  is  turned  away  from  the  objedl  con- 
templated. Sheep  in  the  warm  months  keep  their 
nofes  clofe'to  the  ground  to  prevent  this  fly  from 
fo  readily  getting  into  their  noftriJs. 

The  liquor  amnii  is  fecretcd  into  the  womb  as 
it  is  required,  not  only  in  refped  to  quanitity,but, 
as  the  digeftiye  powets  of  the. i fetus  become 
formed,  this  fluid  becomes  of  a  dificrcrit:  con>- 
fifl:ence  and  quality,  till  it  is  exchanged  for  milk 
after  nativity.  Haller.  Pbyfiol.  V.  ) .  -  la  the  egg 
the  white  part,  which,  is  analogous:  to  tire'  liquor 
amnii  of  quadrupeds,  confifts  of  twodiftinft  parts; 
one  of  .which  is  more  vifcid,  arid  probably  mora 
difiicult  of  digeftiori,  and  more  nutritive  than  tho 
other;  and  this  latter  is  ufed  in  the  lafl:  week  of 
incubation.  The  yolk  of  the  egg  is,  4  fiiU 
ftronger  pr  more  nutritive  fluid,  which  is  4rawn 
up  into  the  bowels  of  the  chick  juft  at  its  exclu- 
fion  from  tlie  Ihell,  and  ferves  it  for  nourifliment 
for  a  day  or  two,  till  it  is  able  to  digeftj  aud  has 
learnt  to  choofe  the  harder  feeds  or  grains,  which 
arc  to  aflford  it  fufl:enance.  Nothing  analogous 
to  this  yolk  is  found  in  the  fetus  of  la6liferou8 
animals^  as  the  milk  iS  another, nutritive  fluid 

leady 
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ready  prepared  for  the  young  progeny;  it  is  alfo  a 
curious  circumftance,  that  the  firft  milk  of  female 
animals  after  parturition  is  much  thicker,  like  the 
yolk  of  egg,  and  much  more  coagulable,  than 
that  which  is  fecreted  after  a  few  days,  when  the 
digeftive  powers  of  the  oflfspring  are  become 
fironger. 

The  yolk  therefore  is  not  ncceflary  to  the 
fpawn  of  fifh,  the  eggs  of  infedls,  or  for  the  feeds 
of  vegetables ;  as.  their  embryons  have  probably 
their  food  prefented  to  them  as  foon  as  they  arc 
excluded  from  their  fhells,  or  have  extended  their 
roots.  Whence  it  happens  that  fome  infe<5ls  pro- 
duce a  living  progeny  in  the  fpring  and  fummer, 
and  eggs  in  the  autumn ;  and  lome  vegetables 
have  living  roots  or  buds  produced  in  the  place 
of  feeds,  as  tlie  polygonum  viviparum,  and  ma- 
gical onions.  See  Botanic  Garden,  p.  ii.  art.  An- 
thoxanthum. 

There  feems  however  to  be  a  refervoir  of  nutri-^ 
ment  prepared  for  fome  feeds  bellies  their  coty- 
ledons or  feed-leaves,  which  may  be  fuppofed  in 
fome  pieafure  analogous  to  the  yolk  of  the  egg. 
Such  are  the  faccharine  juices  of  apples,  grapes, 
and  other  fruits,  which  fupply  nutrition  to  the 
feeds .  after  they  fall  on  the  ground.  And  fuch  is 
the  milky  juice  in  the  centre  of  the  cocoa-nut, 
and  part  of  the  kernel  of  it ;  the  fame  I  fuppofe 
of  all  other  monocotyledon  feeds,  as  of  the  palms, 
grafles,  and  lilies.    The  milky  juice  in  the  centre 

of 
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of  the  cocoa-nut  feems  curioully  to  referable  the 
chyle  of  aniraals,  as  it  contains  oil  diffufed  with 
mucilage  and  fugar,  whence  arifes  its  white  co- 
lour; whereas  the  chyle  or  fap-juicc  of  vegetables, 
which  Qxfudes  from  wounds  of  birch  or  maple- 
trees  in  the  vernal  months,  is  tranfparent,  and 
confifls  only  of  fugar  and  mucilage,  and  in  this 
circumftance  differs  from  the  chjrle  of  animals. 

II.  1 .  The  procefs  of  generation  is  ftill  involved 
in  impenetrable  obfcurity,  conjectures  may  never- 
tlielefs  be  formed  concerning  fome  of  its  circum- 
iiances.  Firft,  the  eggs  of  filh  and  frogs  are  im- 
pregnated, after  they  leave  the  body  of  the  fe- 
male ;  becaufe  they  are  depofiled  in  a  fluid,  and 
arc  not  therefore  covered  with  a  hard  fliell.  It  is 
however  remarkable,  that  neither  frogs  nor  filh 
will  part  with  Jthcir  fpawn  without  the  prefencc 
of  the  male;  on  which  account  female  carp  and 
gold-fifh  in  fmall  ponds,  where  there  are  no 
males,  frequently  die  from  the  diflention  of  their 
growing  fpawn.  2.  The  eggs  of  fowls,  which 
are  laid  without  being  impregnated,  are  feen  to 
contain  only  the  yolk  and  white,  which  arc 
evidently  the  food  or  fuftenance  for  the  ftiturc 
chick.  3.  As  the  cicatricula  of  thefe  eggs  is 
given  by  the  cock,  and  is*  evidently  the  rudiment 
of  the  new  animal;  we  may  conclude,  that  the 
cmbryon  is  produced  by  the  male,  and  the  proper 
food  and  nidus  by  the  female.  For  if  the  female 
be  fuppofcd  to  form  an  equal  part  of  the  em- 
l  bryon^ 
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bryon,  why  ihould  Ihe  form  the  whole  of  the 
apparatus  for  nutriment  and  for  oxygenation? 
The  male  in  many  animals  is  larger,  ftronger,  and 
digefts  more  f9od  than  the  female,  and  therefore 
Ihould  contibute  as  much  or  more  towards  the 
reproduction  of  the  fpecies ;  but  if  he  contributes 
only  half  the  embryon  and  none  of  the  apparatus 
for  fuflcnance  and  oxygenation,  the  divifion  is 
unequal ;  the  llrength  of  the  male,  ^nd  his  con- 
fumption  of  food  are  too  great  for  the  efFe<9:, 
compared  with  that  of  the  female,  which  is  con- 
trary to  the  ufual  courfe  of  nature. 

It  has  been  fuppofed  by  fome  inquirers  into 
the  procefs  of  generation,  that  the  male  femen  in 
many  animals  could  not  come  into  contadl  with 
the  ovum  of  the  female,  and  they  have  hence 
fuppofed,  that  an  aerial  or  ethereal  emanation 
from  the  femen  virile  might  ferve  the  purpofe  of 
fiimulating  into  life  the  ovum  muliebre,  becaufe 
in  the  vegetable  ftigma  of  fome  flowers  no  veflels 
have  been  feen  to  receive  and  tranfmit  the,  burft- 
ing  anther-duft ;  and  becaufe  it  is  not  poffible, 
that  the  ejaculatio  feminis  in  quadrupeds  could 
fend  it  through  the  fallopian  tubes  to  the  veficles 
of  the  ovaria. 

In  refpeA  to  the  analogies  from  other  animals, 
1ft,  It  may  be  obferved,  that  in  the  geaeration  of 
frogs,  it  is  well  known,  that  the  male  fperm  is 
cfFufed  in  contadt  with* the  female  fpawn,  as  it 
leaves  her  body,  and  that  in  filh  the  male  fperm 

is 
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is  likewife  efFufed  on  the  female  fpawn  after  its 
produtflion.  2d.  In  rcfpeft  to  vegetables,  it  muft 
be  recollefted,  that  their  vcflels  are  fo  minute  in 
diameter,  that  they  have  not  in  general  been  of 
fufficient  fize  to  be  injefted  by  coloured  fluids; 
and  arc  not  thence  fo  vilible  by  microfcopes  as 
ihofe  of  animals,  and  that  it  is  probable,  thofe  of 
the  liigma  or  pift ilium  of  flowers,  which  are  de- 
figned  to  abforb  the  folution  of  the  anther-dufl*, 
which  adheres  to  the  moift  fl:igma,  may  be  always 
empty,  or  have  their  mouths  clofed,  except  when 
they  are  fl:imulated  into  aftion  by  the  anther- 
duft,  and  may  thence  more  ealily  efcape  obferva- 
tion.  Nor  do  I  know,  that  any  one  has  endea- 
voured to  deteft  thefe  veflTels  by  experijnents  with 
coloured  liquids  applied  along  with  the  male 
farina  on  the  fligma  for  its  abforption,  .or  by  dif-  • 
feAing  the  piftillum  as  in  its  recent  or  dry  flate, 
or  by  obferving  it  in  a  fl:ate  of  charcoal. 

In  regard  to  quadrupeds.  Dr.  Haighton  has 
/fliewn  by  a  number  of  curious  experiments  on 
rabbits,  pubhfhed  in  the  Philofoph-  Tranfacft.  for 
the  year  1 797,  that  the  male  femen  does  not  per- 
meate the  fallopian  tubes,  and  confequently  never 
arrives  at  the  female  ova,  either  in  a  liquid  or 
aerial  ftate ;  but  that  it  is  by^the  fiimulus  of  the 
femen  in  the  neck  of  the  uterus ;  that  the  vefi- 
cles  of  the  ovaria  fwell,  and  difcharge  the  jpsite^ 
rial,  which  has  been  called  an  ovum,  though  it 
does  not  poflefe  a  diftinguilhable  form ;  and  that 
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this  is  acquired  and  carried  into  the  uterus  by  the 
pcriftaltic  motions  of  the  fallopian  tubes,  fome 
hours  after  copulation.  Here  I  fuppofe  it  finds 
the  male  femen,  and  that  thus  the  new  animal 
produced  by  the  fecretion  of  the  male  finds  cor- 
re§x)nding  nutriment  and  fituation  in  the  female 
in  all  fexual  progeny.  But  that  no  female  ap- 
paratus is  required  in  the  produdlion  of  the  buds 
of  trees,  or  in  the  adherent  fetus  of  the  polypus^ 
or  of  the  coral-infe<3s. 

In  obje<ftion  to  this  theory  of  generation  it  may 
be  iaid>  if  the  animalcula  in  femine,  as  feen  by 
the  ifticrofcope,  be  all  of  them  rudiments  of 
homunculi,  when  but^  one  of  them  can  find  i 
nidus,  what  a  wafte  nature  has  made  of  her  pro- 
ducSUons  ?  I  do  not  aflert  that  thefe  moving  par- 
ticles, vifible  by  the  microfcope,  are  homunciones; 
perhaps  they  may  be  the  creatures  of  ftagnation 
or  putridity,  or  perhaps  no  creatures  at  all ;  but 
if  they  are  fuppofed  to  be  rudiments  of  homun* 
culi,  or  embryons,  fuch  a  profufion  of  them  cor- 
refponds  with  the  general  efforts  of  nature  to 
provide  for  the  continuance  of  her  fpecics  of 
animals.  Every  individual  tree  produces  innu- 
merable feeds,  and  every  individual  fifh  innume- 
rable fpawn,  in  fuch  inconceivable  abundance  as 
would  in  a  fhort  fpace  of  tjme  crowd  the  earth 
and  ocean  with  inhabitants ;  and  thefe  are  much 
more  perfedt  animals  than  the  animalcula  ia 
femine  can  be  fuppofed  to  be,  and  perifh  in  un* 
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cbvmt^d  millions.  This  argument  only  fliews, 
that  the  produ<5lions  of  nature  are  governed  by 
gencnal  laws ;  and  that  by  a  wife  fuperfluity  of 
provifion  flie  has  enfured  their  continuance. 

2.  That  the  embryon  is  fecreted  or  produced 
by  the  male,  and  not  by  the  conjundlion  of  fluids 
from  both  male  and  female,  appears  from  the 
analogy  of  vegetable  feeds.  In  the  large  flowers, 
as  the  tulip,  there  is  no  fimilarity  of  apparatus 
between  the  anthers  and  the  flrigma :  the  feed  is 
produced  according  to  the  obfcrvations  of  Spal- 
lanzani  long  before  the  flowers  open,  and  in  con- 
fcquence  long  before  it  ctm  be  impregnated,  like 
tlio  egg  in  the  pullet.  And  after  the  prolific 
duft  is  fhed  on  the  fligma,  the  feed  becomes 
coagulated  in  one  point  firfl,  like  the  cicatricula. 
of  the  impregnated  egg.  See  Botanic  Garden^ 
Part  I.  additional  note  38.  Now  in  thefe  fimplc 
produfts  of  nature,  if  the  female  contributed  to 
produce  the  new  embryon  equally  with  the  male, 
there  would  probably  have  been  fome  vifiblc 
fimilarity  of  parts  for  this  purpofe,  befides  thofe 
neceflary  for  the  nidus  and  fuflenante  of  the  new 
progeny.  Befides  in  many  flowers  the  njdes  are 
more  numerous  than  the  females,  or  than  the 
feparate  uterine  cells  in  their  germs,  which 
would  ftiew,  that  the  oflSce  of  the  male  was  at 
Icafl:  as  important  as  that  of  the  female ;  whereas 
if  the  male,  befides  producing  the  egg  or  feed^ 
was  to  produce  an  equal  part  of  the  embr3^on, 
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the  office  of  reproduilion  would  be  nneqiially 
divided  between  them. 

Add  to  this,  that  in  the  moll  fimple  kind  of 
vegetable  rcprodudlion,  I  mean  the  buds  of  trees, 
which  are  the  viviparous  offspring,  the  leaf  is 
evidently  the  parent  of  the  bud,  which  rifes  in  its 
bofom,  according  to  the  obfervation  of  Linnaeus. 
This  leaf  confifts  of  abforbent  veffels,  and  pul- 
monary ones,  to  obtain  its  nutriment,  and  to  im- 
pregnate it  with  oxygene.  This  liraple  piece  of 
living  organization  is  alfo  furniflied  with  a  power 
of  rcprodudlion  ;  and  as  the  new  offspring  is  thus 
fupported  adhering  to  its  father,  it  needs  no 
mother  to  fupply  it  with  a  nidus,  and  nutriment, 
and  oxygenation  ;  and  hence  no  female  leaf  has 
cxiilence. 

I  did  conceive  that  the  Veffqls  between  the  bud 
and  the  leaf  communicated  or  inofculatcd ;  and 
that  the  bud  was  thus  ferved  with  vegetable 
blood,  that  is,  with  both  nutriment  and  oxygen- 
ation, tijl  the  death  of  the  parent-leaf  in  autumn. 
And  that  in  this  refpedt  it  differed  from  the  fetus 
of  viviparous  animals.  But,  fince  the  former 
editions  of  this  work  were  publifhed,  I  have  been 
ihduced  to  change  that  opinion  ;  as  on  diifcdling 
the  bud  of  the  horle-chefnut,  sefculus  hippo- 
caftanum,  as  mentioiletl  below,  no  communication 
of  velTels  between  the  leaf  and  the  bud  generated 
in  its  bofom  could  be  perceived,  fo  that  it  is  more 
probably  nourifhed  by  abforbing  tho  fluid,  with 
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which  it  is  furrounded,  like  the  fetus  of  animals/ 
as  ihewn  in  my  work  on  vegetation,  termed  Phy- 
tologia.  SecSt,  VII.  1.  2.  Secondly,  I  conceive 
that  then  the  bark-veflels  belonging  to  the  dead 
ie^f,  and  in  which  I  fuppofe  a  kind  of  manna  tof 
have  been  depofited,  become  now  the  placentaf 
veflels,  if  they  may  be  fo  called,  of  the  new  biidi 
From  the  vernal  fap  thus  produced  of  one  fugai> 
maple-tree  in  New-York  and  in  Pennfylvania, 
five  or  fix  pounds  of  good  fugar  may  be  made 
annually  without  deftroying  the  tree.  Account 
of  maple-fugar  by  B.  Rufh.  London,  Phillips. 
(See  Botanic  Garden,  Part  I.  additional  note  oa 
vegetable  placentation.) 

Thefe  veffels,  when  the  warmth  of  the  vernal 
fun  hatches  the  young  bud,  fervc  it  with  a  fac- 
charine  nutriment,  till  it  acquires  leaves  of  its 
own,  and  fhoots  a  new  fyftem  of  abforbents  down 
the  bark  and  root  of  the  tree,  juft  as  the  farina- 
ceous or  oily  matter  in  feeds,  and  the  faccharinc 
matter  in  fruits,  ferve  their  embryons  with  nutri- 
ment, till  they  acquire  leaves  and  roots.  This 
analogy  is  as  forccable  in  fo  obfcure  a  fubje6l,  as 
it  is  curious,  and  may  in  large  buds,  as  of  the 
horfe-chefnut,  be  almoft  feen  by  the  naked  eyes 
if  with  a  penknife  the  remaining  rudiment  of  the ' 
laft  year's  kaf,  and  of  the  new  bud  in  its  bofom, 
be  cut  away  flice  by  flice.  The  feven  ribs  of  the 
}a&  year's  leaf  will  be  feen  to  have  arifen  from 
the  pith  inlevcn  ^iftindl  points  making  a  curve  > 
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and  the  new  bud  to  have  been  produced  in  their 
centre,  and  to  have  pierced  the  alburnum  and 
cortex,  and  grown  without  the  affiftance  of  a 
mother.  A  fimilar  procefs  may  be  feen  on  dif- 
fe6Hng  a  iuHp-root  in  winter ;  the  leaves,  which 
enclofed  ■  the  laft  years  flower-Aalk,  were  not 
Deceflary  for  the  flower ;  but  each  of  thefe  was 
the  father  of  a  new  bud,  which  may  be  now 
found  at  its  bafe ;  and  which,  as  it  adheres  to  the 
parent,  required  no  mothen 

This  paternal  offspring  of  vegetables,  I  meau* 
their  buds  and  bulbs,  is  attended  with  a  very 
carious  circumftancc ;  and  that  is,  that  they  ex- 
adMy  refcmhle  their  parents,  as  is  obfervablc  in 
grafting  fruit-trees,  and  in  propagating  flower- 
roots  ;  whereas  the  feminal  offspring  of  plants 
being  fu^plied  with  nutriment  by  the  mother,  is 
liable  to  perpetual  variation.  Thus  alfo  in  the 
vegetable  clafs  dioecia,  where  tlie  male  flowers 
are  produced  on  one  tree,  and  the  female  ones  on 
smothery  the  buds  of  the.  male  trees  uniformly 
produce  either  male  flowers,  or  other  buds  fimilar 
to  themfelves ;  and  the  buds  of  the  female  trees 
produce  either  female  flowers,  or  other  buds  fi-^ 
oiilar  to  themfelves ;  whereas  the  feeds  of  thef<; 
trees  produce  either  naale  or  female  plants.  From 
this  analogy  of  the  production  of  vegetable  buds 
without  a  mother,  I  contend  that  the  mother  do^ 
j>o^  contribute  to  the  formation  of  the  ^^iving  ens 
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in  animal  generation,  but  is  neceflary  only  for 
fupplying  its  nutriment  and  oxygenation. 

There  is  another  vegetable  fa6l  publilhed  by 
M.  Koelreuter,  which  he  calls  ^^  a  complete  mc- 
tamorpholis  of  one  natural  fpecics  of  plants  into 
another,"  which  fhcws,  that  in  feeds  as  well  as 
in  buds,  the  cmbryon  proceeds  from  the  male 
parent,  though  the  form  of  the  fubfequent  ma- 
ture plant  is  in  part  dependant  on  the  female. 
M.  Koelreuter  impregnated  a  ftigma  of  the  nico- 
tiana  ruftica  with  the  farina  of  the  nicotiana 
paniculata,  and  obtained  prolific  feeds  from  it. 
With  the  plants  which  fpnjng  from  thefc  feeds, 
he  repeated  the  experiment,  impregnating  them 
with  the  farina  of  the  nicotiana  panioulata.  As 
the  mule  plants  which  he  thus  produced  were 
prolific,  he  continued  to  impregnate  them  for 
many  generations  with  the  farina  of  the  nicotiana 
.  paniculata,  and  they  became  more  and  more  like 
the  male  parent,  till  he  at  length  obtained  fix 
plapts  in  every  refpeft  perfectly  fimilar  to  the 
nicotiana  paniculata;  and  in  no  refpeft  refetn- 
bling  their  female  parent  the  nicotiana  ruftica. 
Blumenhach  on  Generation. 

3.  It  is  probable  that  the  infe<5ls,  which  are 
faid  to  require  but  one  impregnation  for  fix  gene- 
rations, as  the  aphis  (fee  Amenit.  Academ.)  pro- 
duce their  progeny  in  the  manner  above  dc- 
fcribed,  that  is,  without  a  mother,  and  not  with- 
out 
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out  a  father;  and  thus  experience  a  luclna  fine 
concubitu.  Thofe  who  have  attended  to  the 
habits  of  the  polypus,  which  is  found  in  the 
ftagnant  water  of  our  ditches  in  July,  affirm,  that 
the  ybung  ones  branch  out.  from  the  fide  of  the 
parent  Hke  the  buds  of  trees,  and  after  a  time 
feparate  themfelves  from  them.  This  is  fo  ana- 
logous ta  the  manner  in  which  the  buds  of  trees 
appear  to  be  produced,  that  thefe  polypi  may  be 
confidered  as  all  male  animals,  producing  em^ 
bryons,  which  require  no  mother  to  fupply  them 
with  a  nidus,  or  with  nutriment,  and  oxygena- 
tion. 

This  lateral  or  lineal  generation  of  plants,  not 
only  obtains  in  the  buds  of  trees,  which  continue 
to  adhere  to  them,  but  is  beautifully  feen  in  the 
wires  of  knot-grafs,  polygonum  aviculare,  and  in 
thofe  of  ftrawberries,  fragaria  vefca.  In  thefe  an 
elongated  creeping  bud  is  protruded,  and,  where 
it  touches  the  ground,  takes  root,  and  produces  a 
new  plant  derived  from  its  father,  from  which  it 
acquires  both  nutriment  and  oxygenation ;  and 
in  confequence  needs  no  maternal  apparatus  ft)r 
thefe  purpofes.  In  viviparous  flowers,  as  thofe  of 
allium  magicum,  and  polygonum  viviparum,  the 
anthers  and  the  ftigmas  become  effete  and  perifh ; 
and  tlie  lateral  or  paternal  offspring  fucceed 
inftead  of  feeds,  which  adhere  till  they  ai'e  fuffici- 
cntJy  mature,  and  then  fall  upon  the  ground,  and 

take  root  like  other  bulbs. 
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The   lateral   produ6lion  of  plants  by  wires, 
while  ^ach  new  plant  is  thus  chained  to  its  pa- 
rent, and  continues  to  put  forth  another  and 
another,  as  the  wire  creeps  onward  on  the  groundj 
is  exatfUy  refembled  by  the  tape-wornj,  or  taenia, 
fo  often  found  in  the  bowels,  ftretching  itfelf  in  a 
chain  quite  from    the  ftomach   to  the  redum. 
Linnflctis  aflerts,  *^  that  it  grows  old  at  one  ex- 
tremity, while  it  continues  to    generate  young 
ones  at  the  other,  proceeding  ad  infinitum,  like  a 
root  of  graft.     The  feparate  joints  are  called 
gourd-worms,  and  propagate  new  joints  like  the 
parent  without, end,  each  joint  being  fumifhed 
with  its  proper  mouth,  and  organs  of  digeftion.'* 
Syftema  naturae.    Vermes  tenia.     In  this  animal 
there  evidently  appears  a  power  of  reproduction 
without  any  maternal  apparatus  for  the  purpofe 
of  fupplying  nutriment  and  oxygenation  to  the 
cmbryon,  as  it  remains  attached  to  its  father  till 
its  maturity.    The  volvox  globator,  which  is  a 
tranfparent  animal,  is  faid  by  Linnaeus  to  hear 
within  it  fons  and  grand- fpns  to  the  fifth  genera- 
tion.   Tbcfe  are  probably  living  fetufes,  pro-7 
duced  by  tiic  father,  of  diiFerent  degrees  of  ma* 
pirity,  to  be  detruded  at  different  periods  of  time, 
like  the  unimpregnated  eggs  of  various  fizes, 
which  are  found  in  poultry;  and  as  they  are 
produced  without  any  known  copulation,  contri- 
bute to  evince,  that  the  living  embryon  in  oQftt 
orders  of  animals  is  formed  by  the  male  parent, 
1  and 
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and  not  by  the  mother^  as  one  parent  liat  thp 
power  to  produce  it. 

This  idea  of  the  Teprodu^iion  of  animals  &om  a 
fingle  living  filament  of  their  fathers^  appears  to 
have  been  fiiadowed  or  allegorised  in  the  curiouf 
account  in  (acred  writ  of  th^  formation  of  Eve 
from  a  rib  erf  Adam. 

From  all  tbefe  analogies  I  conclude^  that  th^ 
embryoQ  id  produced  folely  by  the  male,  and 
that  the  feoKile  fupplies  it  with  a  proper  nidu% 
with  fuftenance,  and  with  oxygenation ;  and  that 
the  idea  tjf  the  femen  of  the  male  conilituting 
pnly  4  ftimvilus  Jo  the  egg  of  the  female,  exciting 
it  into  li&,  (as  held  by  fome  philofophm)  has  ntf 
fupport  from  experipaent  or  analogy. 

in.  1.  Many  ingenious  philofoji^ers  have 
found  fo  gpreat  difficulty  in  conceiving  the  maif* 
ner  of  the  Ireproduclion  of  animals,  that  thejft 
hav)e  iiipppffid  all  the  numeraus  progeny  to  haiie 
p^ifted  in  mimature  in  the  animal  original^ 
created;  and  that  thefe  infinitely  minute fiorms 
are  only  evolved  or  diftended,  as  the  embryon 
increafes  in  the  wo^mb.  This  idea^  befides  its 
being  unfupported  by  any  analogy  wc  are  ac- 
quainted with,  afcribes  a  greater  tenuity  to  organ-  ^ 
ized  matter,  than  we  can  readily  admit;  as  thefe 
included  embryons  am  fuppofed  each  of  them  to 
confift  of  the  various  and  complicate  parts  of 
jinimal  bodies :  they  mu^  pofiefs  a  mudi  greater 
degree  of  xninuten^  than  that  vfhkh  was  aC- 
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cribed  td  the  devils- that  tempted  St.  Anthony; 
of  whom  20,000  were  faid  to  have  been  able  to 
dance  a  faraband  on  the  point  of  the  fineft 
needle  without  incoqtimoding  each  other. 

2.  Others  have*  fuppofed,  that  all  the  parts  of 
the  embryon  are  formed  in  the  male,  previous  to 
its  being  depoiited  in  the  egg  or  uterus ;  and 
that  it  is  then  only  to  have  its  parts  evolved  or 
diftended  as  mentioned  above ;  but  this  is  only^ 
to  get  rid  of  one  difficiilty  by  propofing  another 
equally  incomprehenfibjc :  they  found  it  difficult 
to  conceive,  how  the  embryon  could  be  formed 
in  the  uterus  or  egg,  and  therefore  wilhed  it  to 
be  formed  before  it  came  thither.  In  anfwer  to 
bodi  thefe  doctrines  it. may  beobferved,  Jft, 
that  fome  animals,  as  the  crab-fifh,  can  reproduce 
a  whole  limb,  as  a  leg, which  has  been  troken 
ofF;  others,  as  worms  and  fnails,  can  reproduce  a 
head,  or  a  tail,  when  either  of  them  hafe  been  cut 
away ;  and  that  hence  in  thefe  animals,  at  leaft  a 
part  can  be  formed  anew,  which  cannot  be  fup- 
pofed to  have  exifted  previoufly  in  miniature. 

Secondly,  there  are  new  parts  or  new  veflels 
produced  in  many  difeafes,  as  on  the  cornea  of 
the  eye  in  ophthalmy,  in  wens  and  cancers,  which, 
cannot  be  fuppofed  to  have  had  a  prototype  or 
original  niiniature  in  the  embryon. 

Thirdly,  how  could  mule-animals  be  produced, 
which  partake  of  the  forms  of  both  the  parents, 
if  the  original  embiyon  vp^  a  miniature  exiling 
.  in 
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in  the  fcmen  of  the  male  parent  ?  if  an  embryon 
of  the  male  afs  was  only  expanded,  no  refem- 
blance  to  the  mare  could  exift  in  the  mule, 

Tliis  miftaken  idea  of  the  extenfion  of  parts 
feems  to  have  had  its  rife  from  the  mature  man 
refembling  the  general  form  of  the  fetus;  and 
from  thence  it  was  believed,  that  the  parts  of  the 
fetus  were  diftended  into  the  man ;  whereas  they 
have  increafed  100  times  in  weight,  as  well  as 
100  times  in  fize;  now  no  one  will  call  the 
additional  ninety-nine  parts  a  diftention  of  the 
original  one  part  in  refpedl  to  weight.  Thus  the 
uterus'  during  pregnancy  is  greatly  enlarged  in 
thicknefs  and  folidity  as  well  as  in  capacity,  and 
hence  muft  have  acquired  this  additional  fize  by 
accretion  of  new  parts,  not  by  an  extenfion  of 
the  old  ones ;  the  familiar  a6l  of  blowing  up  tlic 
bladder  of  an  animal  recently  flaughtercd  has 
led  our  imaginations  to  apply  this  idea  of  diften- 
tion to  the  increafe  of  fize  from  natural  growth ; 
which  however  muft  be  owing  to  the  appofition 
of  new  parts ;  as  it  is  eyinced  from  the  increafe 
of  weight  along  with  the  increafe  of  dimen- 
fion ;  and  is  even  vifible  to  our  eyes  in  the  elon- 
gation of  our  hair  firom  the  colour  of  its  ends ;  or 
when  it  has  been  dyed  on  the  head ;  and  in  the 
growth  of  our  nails  from  the  fpecks  fometimes 
obfervable  on  them ;  and  in  the  increafe  of  the 
white  crefccnt  at  their  roots,  and  in  the  growth 
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of  new  llefli  in  wounds,  which  confiAs  of  new 
nerves  as  well  as  of  new  blood-veflels. 

3.  Laftly,  Mr.  BufFon  has  with  great  ingenuity 
imagined  the  exiftcnce  of  certain  organic  particles, 
which  are  fuppofed  to  be  partly  alive,  and  partly 
mechanic  fprings.  The  latter  of  thefe  were  dif* 
covered  by  Mr.  Needham  in  the  milt  or  male  or- 
gan of  a  fpecics  of  cuttle  filh,  called  calmar  j  the 
former,  or  living  animalcula,  are  found  in  both 
male  and  female  fecretions,  in  the  infufions  of 
feeds,  as  of  pepper,  in  the  jelly  of  roafted  veal, 
tuid  in  all  other  animal  and  vegetable  fubftances* 
Thefe  oi-ganic  particles  he  fuppofes  to  exift  in 
the  fpermatic  fluids  of  both  fexes,  and  that  they 
are  derived  thither  from  every  part  of  the  body, 
and  mull  therefore  refemble,  as  he  fuppofes,  the 
parts  from  whence  they  are  derived.  Thefe  or- 
ganic particles  he  believes  to  be  in  conftant  a&U 
vity,  till  they  become  mixed  in  the  womb,  and 
then  they  inftantly  join  and  produce  an  embrjoa 
or  fetus  fimilar  to  the  two  parents. 

Many  objeduons  might  be  adduced  to  this  in- 
genious theory ;  I  fliall  only  mention  two.  Firft, 
that  it  is  analogous  to  no  known  animal  laws. 
And  fecondly,  that  as  thefe  fluids,  replete  with  or- 
ganic particles  derived  both  from  the  male  and  fe- 
male organs,  are  fuppofed  to  be  fimilar ;  there  is 
no  rcafon  why  the  mother  ihould  not  produce  a 
female  embr}'on  without  the  aflSftance  of  th^ 
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male,  and  realize  the  lucina  fine  concubitu.  Sec 
No.  8  and  9  of  this  feAion,  and  Sed-  XXXVII.  3- 
^  IV,  1.  I  conceive  the  primordium,  or  rudi- 
ment of  the  embr}^on,  as  fecreted  from  the  blood 
of  the  parent,  to  confift  of  a  fimple  living  fila- 
ment as  a  mufcular  fibre ;  which  I  fuppofe  to  be 
an  extremity  qf  a  nerve  of  loco-motion,  as  a  fibre 
of  the  retina  is  an  extremity  of  a  nerve  of  fenfa- 
tion;  as  for  inftance  one  of  the  fibrils,  which, 
compofe  the  mouth  of  an  abforbent  veffel ;  I  fup- 
pofe this  living  filament,  of  whatever  form  it  may 
be,  whether  fphere,  cube,  or  cylinder,  to  be  en- 
dued with  the  capability  of  being  excited  into  ac- 
tion by  certain  kinds  of  fiimulus.'  By  the  ft:imu- 
lu8  of  the  furrounding  fluid,  in  whiqh  it  is  re- 
ceived from  the  male,  it  may  bend  into  a  ring : 
and  thus  form  the  beginning  of  a  tube.  Such 
moving  filament^,  and  fuch  rings,  are  defcribed 
by  thofe,  who  have  attended  to  microfcopic  ani- 
malcula.  This  living  ring  may  now  embrace  or 
abforb  a  nutritive  particle  of  the  fluid,  in  which 
it  fwims;  and  by  drawing  it  into  its  pores,  or  ' 
joining  it  by  comprefllion  to  its  extremities,  may 
increafe  its  own  length  or  crafliitude ;  and  by  de- 
grees the  living  ring  may  become  a  Jiving  tube. 

2.  With  this  new  organization,  or  accretion  of 
parts,  new  kinds  of  irritability  may  commence ; 
for  fo  long  as  there  was  but  one  living  organ,  it 
could  only  be  fuppofcd  to  pofliefs  irritability; 
finpe  fenfibility  may  be  conceived  to  be  an  ex- 
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tendon  of  the  effedl  of  irritability  over  the  reft 
of  the  fyftcm.  Thefc  new  kinds  of  irritability 
and  of  fenlibility  in  confequence  of  new  organi- 
luition,  appear  from  variety  of  fa6ls  in  the  more 
mature  animal ;  thus  the  formation  of  the  ic&es, 
and  confcquent  fedtction  of  the  fcmen,  occafion 
the  paflion  of  luft ;  the  lungs  muft  be  previoufly 
formed  before  their  exertions  to  pbtain  frefli  air 
can  cxitt ;  the  throat  or  oefophagus  muft  be 
formed  previous  to  the  fenfation  or  appetites  of 
hunger  and  thirft  ;  one  of  which  feems  to  refide 
at  the  upper  end,  and  the  other  at  the  lower  eud 
of  that  canal. 

Thus  alio  the  glans  penis,  when  it  is  diftcnded 
with  blood,  acquires  a  new  fenfibility,  and  a  new 
appetency.  The  fame  occurs  to  the  nipples  of 
the  breafts  of  female  animals;  when  they  arc  dif- 
tcnded with  blood,  they  acquire  the  new  appe- 
tency of  giving  milk.  So  inflamed  tendons  and 
membmnes,  and  even  bones,  acquire  new  fenfa- 
tibns;  and  the  parts  of  mutilated  animals,  as 
of  wounded  fnaiU,  and  polypi,  and  crabs,  are  re- 
produced ;  and  at  the  fame  time  acquire  fenfa- 
tions  adapted  to  their  iituations.  Thus  when 
the  head  of  a  fnail  is  reproduced  after  decollation 
with  a  fharp  rafor,  thofe  curious  telefcopic  eyes 
are  alio  reproduced,  and  acquire  their  fenfibility 
to  light,  as  well  as  their  adapted  mufcles  for  re- 
traction on  the  approach  of  injury. 

With  every  new  change,  therefore,  of  organic 
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form,  or  addition  of  organic  parts,  I  fu^pofe  a 
new  kind  of  irritability  or  of  fenlibility  to  be,  pro- 
duced ;  fuch  varieties  of  irritability  or  of  fenlibi- 
lity exift  in  our  adult  ftate  in  the  glands ;  every 
one  of  which  is  fumiflied  with  an  irritability,  ot 
a  tafte,  or  appetency,  and  a  eonfequcnt  mode  of 
a6lion  peculiar  to  itfelf* 

In  this  manner  I  conceive  the  veflels 
jaws  to  produce  the  teeth,  thofe  of  the 
gers  to  produce  the  nails,  thofe  of  the  Ikin  to 
produce  the  hair;  in  the  fame  manner  as  after- 
wards about  the  age  of  puberty  the  beard  and 
other  great  changes  in  the  form  of  the  body,  and 
difpolition  of  the  mind,  are  produced  in  cpnfe- 
qucnce  of  the  new  fecretion  of  feraen  ;  for  if  the 
animal  is  deprived  of  this  fecretion  thpfe  change* 
do  not  take  place.  Thefe  changes  I  conceive  to 
be  formed  not  by  elongation  or  diftention  of  pri- 
meval flamina,  but  by  appolition  of  parts ;  as  the 
mature  crab-fifh,  when  deprived  of  a  limb,  in 
a  certain  fpace  of  time  has  po\ver  to  regenerate  it ; 
and  the  tadpole  puts  forth  its  feet  long  after  its 
cxclufion  from  the  fpawn;.  and  the  caterpillar  in 
changing  into  a  butterfly  acquires  a  new  form, 
with  new  powers,  new  fenfations,  and  new  de- 
sires. 

The  natural  hiflory  of  butterflies,  and  moths, 
and  beetles,  and  gnats,  is  full  of  curioflty ;  fom^ 
of  them  pafs  many  months,  and  others  even 
years,  in  their  caterpillar  or  grub  ftate ;   they 
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then  reft  many  weeks  without  food,  fufpendcd  in 
the  air,  buried  in  the  earth,  or  fubmerfed  in  wa- 
ter :  and  change  themfelvcs  during  this  time  into 
an  animal  apparently  of  a  different  nature ;  the 
ftomacha  of  fomc  of  them,  which  before  digefted 
vegetable  leaves  or  roots,  now  only  digeft  honey; 
they  have  acquired  wings  for  the  purpofe  of  feek- 
ing  this  new  Food,  and  a  long  probofcis  to  col- 
Icdl  it  from  flowers^  and  I  fuppofe  a  fenfe  of 
finell  to  deteft  the  fecret  places  in  flowers,  where 
it  is  formed.  The  moths,  which  fly  by  night, 
have  a  much  longer  probofcis  roJIed  up  under 
their  chins  like  a  watch  fpring;  which  they  ex- 
tend to  colIe<El  the  honey  from  flowers  in  their 
ileeping  ftate ;  when  they  are  clofed,  and  the 
neftaries  in  confequence  niore  difiicult  to  be 
plundered.  The  beetle  kind  are  fumiflied  with 
an  external  covering  of  a  hard  material  to  their 
wings,  that  they  may  occafionally  again  make 
boles  in  the  earth,  in  which  they  pafl[ed  the  for- 
mer fl:ate  of  their  exiftence. 

But  what  moft  of  all  diftinguiflies  thefe  new 
animals  is,  that  they  are  now  furnilhed  with  the 
powers  of  reproduction ;  and  that  they  now  dif- 
fer from  each  other  in  fex,  which  does  not  ap- 
pear in  their  caterpillar  or  grub  ftate.  In  fome 
of  them  the  change  from  a  caterpillar  into  a  but- 
terfly or  moth  feems  to  be  accomplilhcd  for  the 
fole  purpofe  of  their  propagation ;  fince  they  im- 
mediately die  after  this  is  finilhed,  and  take  no 
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f6od  in  the  interim,  as  the  filk-vnorm  in  this  cli- 
mate; though  it  is  poflible  it  might  take  honey 
a^.food,  if  it  was  prefentoi  to  it.  For  in  gene* 
ral  it  would  feem,  that  food  of  a  more  ftimulating 
kind,  the  honey  of  vegetables  injdead  of  their 
kave%  was  neccflary  for  the  purpofe  of  the  fe- 
minal  reprodudion  of  thefe  animals,  exactly  ii* 
iniiai:  ta  what  happens  in  vegetables ;  in  thefe  the 
juices  .of  the  earth  are  fufficient  for  their  piirpofe 
of  reprodvidlion  by  buds  or  bulbs  ;  in  which  the 
new  plant  fcems  to  be  formed  by  irritative  mo- 
tions»  like  the  -growth  of  iheir  other  parts,  as 
their  leaves  or  roots;  but  for  the  purpofe  of  fe* 
minal  or  amatorial  reproduction,  where  fenfation 
is  required,  a  more  ftimulating  food  becomes  ne- 
ceflary  for  the  anther  and  ftigma ;  and  this  food 
is  honqy ;  as  explained  in  Se6l.  XIII.  on  Veget- 
able Animation. 

The  gnat  and  the  tadpole  refemble  each  other 
in  their  change  from  natant  animals  with  gills 
into  aerial  animals  with  lungs;  and  in  their 
change  of  the  element  in  which  tlicy  hve ;  and 
probablyof the  food,  with  which  they  are fupport- 
cd ;  and  laftly^  with  their  acquiring  in  their  new 
ftate  the  difference:  of  feK,  and  the  organs  of  fe- 
minal  or  amatorial  ix:produ<5tion.  While  the  po- 
lypus, who  is  their  companion  in  their  former 
ilate  of  life,  not .  bcii^  allowed  to  change  his 
form  and  clement,  can  only.propaga^te  like  veget- 
able  bMd$  by  the  fame  kind  of  irqtativc  motions, 
•    YOL.ii,  Q  which 


Digitized  by  VjOOQ IC 


226  GEI4ERATION.    Sect.  XXXIX.  4.  3. 

^hich  produces  the  growth  of  his  own  body,  with- 
t)nt  the  feminal  or  amatorial  propagation,  which 
requires  fenfatlon ;  and  which  in  gnats  and  tadr 
poles  feems  to  require  a  change  both  of  food  and 
of  refpiration. 

From  hence  I  conclude,  that  with  the  acqui* 
(ition  of  new  parts,  new.feniations,  and  new  de- 
lires,  as  well  as  new  powers,  are  produced ;  and 
this  by  accretion  to  the  old  ones,  and  not  by  dif- 
tention  of  them*  And  finally,  that  the  moft  ef* 
fential  parts  of  the  fy(lem>  as  the  brain  for  the 
purpofc  of  diflributing  the  power  of  life,  and 
the  placenta  (or  the  purpofe  of  oxygenating  the 
blood,  and  the  additional  abforbent  vefTels  for 
the  purpofe  of  acquiring  aliment,  are  iiiil  formed 
by  the  irritations  above  mentioned,  and  by  the 
pleafurable  fenfations  attending  thofe  irritations, 
and  by  the  exertions  in  confequence  of  painful 
fenfations,  limilar  to  thofe  of  hunger  and  fufFo* 
cation.  After  thefe  an  apparatus  of  limbs  for 
future  ufes,  or  for  the  purpofe  of  moving  the 
body  in  its  prefent  natant  ilate,  and  of  lungs  for 
future  refpiration,  and  of  tcftes  for  future  rcpro-  * 
du6tion,  arc  formed  by  the  irritations  and  fenfa* 
tions,  and  confequent  exertions  of  the  parts  pre- 
vioufly  exifting,  and  to  which  the  new  parts  are 
to  be  attached. 

3.  In  confirmation  of  tfide  ideas  it  may  be  ob- 
fecved,  that  all  the  patts  of  the  body  endeavour  to 
grow,  or  to  make  additional  parts  to  thcmfelvcs 
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throughout  our  lives  ;  but  are  reftraincd  by  the 
J)arts  immediately  containing  them ;  thus,  if  ^ 
ikin  be  taken  away,  the  flelhy  parts  beneath  foort 
ihoot  out  new  granulations,  called  *by  the  vulgar 
proudi  flefh.  If  the'  periofteum  be  removed,  a 
fimilar  growth  commences  from  the  bone.  Nowr 
ill  the  cafe  of  the  imperfect  embi^'on,  the  con- 
taining or  confining  parts  are  not  yet  fuppofed  to 
be  formed,  and  hence  there  is  nothing  to  reftraiii 
its  growth. 

4.  By  the  parts  of  the  embryon  being  thus  pro- 
duced by  new  appofitions,  many  pljenomena  both 
of  animal  and  vegetable  productions  receive  an 
cafier  explanation ;  fuch  as  that  manyfctirfes  are 
deficient  at  the  extremities,  as  in  a  finger  or  a  toe^ 
or  in  the  end  of  the  tongue,  or  in  what  is  called 
a  hare-lip  ivith  deficiency  of  the  palate.  For  if 
there  Ihould  be  a  deficiency  in  the  quantity  of  the 
firil  nutritive  particles  laid  up  in  the  egg  for  the 
reception  of  the  firft  living  filament,  the  extreme 
parts,  as  being  L^ft  formed,  muft  Ihew  this  defi- 
ciency by  their  being  imperfe<9:. 

This  idea  of  the  growth  of  the  embryon  accordfi 
alfo  with  the  produ6lion  of  fome  monflrous 
births^  which  confift  of  a  duplicature  of  the 
limbs^  as  chickens  with  four  legs  ;  which  could 
not  occur,  if  the  fetus  was  formed  by  the  dif- 
tention  of  an  original  ftamen,  or  miniature.  For 
if  there  fhould  be  a  fupcrfluity  of  the  firft  nutri- 
tive particles  laid  up  ip  the  egg  for  the  firft  living 
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filament ;  it  is  eafy  to  contceive,  that  a  duplica- 
tujre  of  fomc  parts  may:  be  fonned.  ^  And  that 
fuch  fuperfluous^nourifhment  fomttitnts  exifts^  is 
cviiiced  by  tife  double  yoiks  in  fomc  eggs,, which 
I  fuppofe  were  thus  formed  previous  to  their  im- 
prcgiiation  by  the  exuberant  nutriment  of  the  hen. 

This  idea  is  confirmed  by  the  analogy  of  the 
monfters  in  the  vegetable  world  alfo ;  in  which  a 
duplicate  or  triplicate  produAion  of  various  parts 
of  the  flower  is  obfervable,  as  a  triple  nedtary  in 
fpme  columbines,  and  a  triple  petal  in  fome 
primroles ;  and  which  are  fuppofed  to  be  pro- 
duced by  abundant  nourifhment. 

5.  If  the  cmbryon  be  received  into  a  fluid,  the 
flimulus  of  which  is  different  in  fome  degree  from 
the  natural,  as  in  the  produdlion  of  mule-animals, 
the  new  irritabilities  or  fenfibilities  acquired  by 
the  increafing  or  growing  organized  parts  may 
differ,  and  thence  produce  parts  not  fimilar  to 
the  father,  but  of  a  kind  belonging  in  part  to  the 
mother:  and  thus,  though  the  original  flamen 
or  living  ens  wfis  derived  totally  from  the  father, 
yet  new, irritabilities  or  fenfibilities  being  excited, 
a  change  of  form  correfponding  with  them  will 
be  produced.  Nor  could  the  produ6lion  of 
mules  cxifr,  if  the  flamen  or  miniature  of  all  the 
parts  of  the  cmbryon  is  previoufly  formed  in  the 
male  femen,  and  is  only  diftcnded  by  nourifli- 
-ment  in  the  female  uterus.  Whereas  this  diffi- 
culty ccafes,  if  the  embryon  be  fuppofed  to  con- 
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fift  of  a  living  filament,  which  acquires  or  makes 
new  parts  with  new  irritabilities,  as  it  advances 
its  growth. 

The  form,  folidity,  and  colour,  of  the  parti- 
cles of  nutriment  laid  up  for  the  reception  of  the 
firft  living  filament,  as  well  as  their  peculiar  kind 
of  Himulus,  may  contribute  to  produce  a  differ*^ 
cnce  in  the  form,  folidity,  and  Colour  of  the  fetus, 
fo  as  to  refemble  the  mother,  as  it  advances  in 
life.  This  alfo  may  efpecially  happen  during 
the  firft  ftate  of  the  exiftence  of  the  enjbryon,  be- 
fore it  has  acquired  organs,  which  can  change 
thcfe  firft  nutritive  particles,  as  explained  in 
No.  5.  2.  of  this  Section.  And  as  thefe  nutritive 
particles  are  fuppofed  to  be  fimilar  to  thofe, 
which  are  formed  for  her  own  nutrition,  it  fol- 
lows that  the  fetus  fliould  fo  far  refemble  the 
mother. 

This  explains,  why  hereditary  difeafes  may  be 
derived  either  from  the  male  or  female  parent,  as 
well  as  the  peculiar  form  of  either  of  their  bodies* 
Some  of  thefe  hereditary  difeafes  are  fimply  ow- 
ing to  a  deficient  activity  of  a  part  of  the  fyftcm^ 
as  of  the  abforbent  veflels,  which  open  into  the 
cells  or  cavities  of  the  body,  and  thus  occafion 
dropfies.  Others  are  at  the  fame  time  owing  to 
an  increafe  of  fenfation,  as  in  fcrofula  and  con- 
fumplion  ;  in  thefe  the  obftruAion  of  the  fluids 
is  firft  caufed  by  the  inirritability  of  the  veflels, 
and  the  inflammation  and  ulcers  which  fticceed, 
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are  caufed  by  tlie  confequcut  increafc  of  fcnfation 
in  the  obftrudlcd  part.  Other  hereditary  difeafes, 
as  the  epilcpfy,  ^  and  other  convuliions,  confift  in 
toq  great  voluntary  exertions  in  confeqncnce  of 
difagreeable  fenfation  in  fome  particular  dife4fe4 
p^rt.  Now  as  the  pains,  which  occafion  thefe 
convuliions,  are  owing  to  dcfcdl  of  the  adion  of 
the  difcafed  part,  as  Ihewn  in  Se<St.  XXXIV.  it 
is  plain,  that  all  thefe  hereditary  difeafc^s  may 
have  their  origin  either  from  defe6live  irrita- 
bility derived  from  the  father,  or  from  deficiency 
of  the  flunulus  of  the  nutriment  derived  from  the 
mother.  In  either  cafe  the  efFe<ft  would  be  limi- 
lar ;  as  a  fcrofulous  race  is  frequently  produced 
among  the  poor  from  the  deficient  ftimulus  of 
bad  diet,  or  of  hunger ;  and  among  the  rich,  by  a 
deficient  irritability  from  their  having  been  Loi^ 
accuflomed  to  too  great  ftimulus,  as  of  vinous 
fpirit. 

6.  From  this  account  of  reprodudlion  it  ap- 
pears, that  all  animals  have  a  fimilar  origin,  viz. 
from  a  fingle  living  filament ;  and  that  the  differ- 
ence of  their  forms  and  qualities  has  arifen  only 
from  the  different  irritabilities  and  fcnfibilities> 
or  Vyoluntaritics,  or  aflbciabilitiesj  of  this  original 
living  filauicnt ;  and  perhaps  in  fome  degree 
from  the  different  forms  of  the  particles  of  the 
fluids,  by  which  it  has  been  at  firft  fti^l^late<^ 
into  a<51ivity.  And  that  from  hence,  as  Linnaeus 
has  conjedlured  in  refp c6l  to  the  vegetabie  w^rld^ 

it 
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it  is  not  impofliblc,  but  the  great  variety  of  fpe^ 
cies  of  animals,  which  novv  tenant  the  earth, 
may  have  had  their  origin  from  the  mixture  of  a     I 
few  natural  orders.     And  that  thofe  animal  and    | 
vegetable  ipules,  which  could  continue  their  fpe.    i 
cies,  have  done  fo,  and  conftitute  the  numerouf   j 
families  of  animals  and  vegetables  which  now    1 
exift ;  and  that  thofe  mules,  which  we^e  produced    ] 
with  imperfecft   organs  of  generation,   periflied     i 
without  rcprodudioq,  according  to  the  obferra-     \ 
tion  of  Ariftotlc ;  and  are  the  aniip^s,  which  we     j 
jiow  call  mules.     See  Botanic  Garden,  Part  IT.     \ 
Note  on  Dianthus. 

Such  a  promifcuous  intercourie  of  animals  is 
faid  to  exift  at  this  day  in  New  South  Wales  bjr 
Captain  Hunter.  And  that  not  only  amongft  thp 
quadrupeds  and  bir4$  of  diffi^rent  kinds,  but  even 
amongft  the  fifh,  and,  as  he  believes,  amongft  the 
vcgetaUes.  He  fpeaks  pf  an  animal  between  the 
opoffum  and  the  kangaroo,  from  the  fize  of  ^ 
iheep  to  that  of  a  rat.  Many  fifh  feemed  to  par- 
take of  the  fhark ;  fom;e  with  a  Ikait's  head  and 
Ihoulders*  and  the  hind  part  of  a  fhark ;  others 
w]th  a  ihark*s  head  and  the  body  of  a  mullet ; 
and  fome  with  a  ihark's  head  and  the  flat  body 
of  a  fling-ray-  Many  birds  partake  of  the  par- 
rot ;  fome  have  the  hea^,  neck,  and  bill  of  a  par- 
rot, with  long  ftraight  feet  and  legs ;  others  with 
kgs  ^d  feet  of  a  parrot,  with  head  and  neck  of 

Q  4  a  fea- 
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a  fea-gull.    Voyage  to  South  Wales  by  Captain 
John  Hunter,  p.  68* 

7.  All  animals  therefore,  I  contend,  have  d 
fimilar  caufc  of  their  organization,  originating 
from  a  finglc  living  filament,  endued  indeed  with 
different  kinds  of  irritabilities  and  fenfibilities,  or 
of  animal  appetencies;  which  exift  in  every 
gland,  and  in  every  moving  organ  of  the  body, 
and  are  as  eflential  to  living  organization  as  che- 
mical affinities  are  to  certain  combinations  of  in- 
animate matter. 

* '  If  I  might  be  indulged  to  make  a  fimile  in  a 
philofophical  work,  I  Ihould  fay,  that  the  ani- 
mal appetencies,  are  not  only  perhaps  lefs  nu- 
merous originally  than  the  chemical  affinities; 
but  that  like  thefc  latter,  the^  change  with  every 
new  combination ;  thus  vital  air  and  azote,  when 
combined,  produce  nitrous  acid;  which  now 
acquires  the  property  of  diffolving  filver;  fo 
with  every  new  additional  part  to  the  embryon, 
as  of  the  throat  or  lungs,  I  fuppofe  a  new  animal 
appetency  to  be  produced,  ^ 

In  this  early  formation  of  the  embryon  fix)m 
the  irritabilities,  fenfibilities,  and  affociabilities, 
and  confequent  appetencies,  the  faculty  of  voli- 
tion can  fcarcely  be  fuppofed  to  have  had  its 
birth.  For  about  what  can  the  fetus  deliberate 
when  it  has  no  choice  of  objc6ls  ?  But  in  the 
more  advanced  flate  of  the  fetus,  it  evidently  pof- 
fefles  volition  i  as  infrequently  changes  its  atti- 
tude^ 
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tude,  though  it  feems  to  fleep  the  greateft  part  of 
its  time;  and  afterwards  the  power  of  volition 
contributes  to  change  or  alter  many  parts  of  the 
body  during  its  growth  to  manhood,  by  our  early 
modes  of  exertion  in  the  various  departments  of 
life.  All  thefe  faculties  then  conftitute  the  tis 
fabricatrix,  and  the  vis  confervatrix,  as  well  as 
the  vis  medicatrix  of  nature,  fo  much  fpoken  of, 
but  fo  little  underftood  by  philofophers. 

8.  When  we  revolve  in  our  minds,  firft,  the 
great  changes,  which  we  fee  naturally  produced 
in  animals  after  their  nativity,  as  in  the  produc- 
tion  of  the  butterfly  with  painted  wings'  from  the 
crawling  caterpillar;  or  of  the  refpiring  frog 
from  the  fubnatant  tadpole ;  from  the  feminine 
boy  to  the  bearded  man,  and  from  the  infant 
girl  to  the  ladefcent  woman;  both  which 
changes  may  be  prevented  by  certain  mutilation^ 
of  the  glands  neceflfary  to  rcproduftion. 

Secondly,  when  we  think  over  the  great 
changes  introduced  into  various  animals  by  arti- 
ficial or  accidental  cultivation,  as  in.  horfes, 
which  we  have  exercifed  for  the  different  pur- 
pofes  of  ftrength  or  fwiftnefs,  in  carrj^ing  bur- 
•thens  or  in  running  races ;  or  in  dogs,  which 
have  been  cultivated  for  ftrength  and  courage, 
as  the  bull-dog ;  or  for  acutenefs  of  his  fenfe  of 
fmell,  as  the  hound  and  fpaniel ;  or  for  the  fwift- 
nefs of  his  foot,  as  the  greyhound ;  or  for  his  fwim- 
ming  in  the  water,  or  for  drawing  fnow-fledges, 

as 
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83  the  reugh-haired  dqgs  of  the  north ;  or  lafUy, 
as  a  play-dog  for  children,  as  tbelj^p-dogj  witk 
the  changes  of  the  forms  of  the  cattle,  which  have 
been  domeflicated  from  the  gre^eft  antiquity,  as 
camels,  and  iheep;  which  h^ve  undergone  iQ 
total  a  transformation,  that  we  are  now  ignorant 
^T>m  what  fpecies  of  wild  animals  they  had  their 
origin*  Add  to  thefe  the  great  changes  of  Oiape 
and  colour,  which  we  daily  fee  produced  ii| 
irn^Wer  animals  from  our  domefiication  of  them^ 
^s  rabbits,  or  pigeons ;  or  from  the  difference  of. 
climates  and  eve{>  of  ie^fonsi  th^s  the  ihctep  q( 
warm  climates  are  covered  with  hair  inftead  of. 
wool ;  and  the  hares  ancj  partridges  of  the  lati- 
tudes,  which  arc  long  buried  in  fuov>  be- 
come white  during  the  winter  months ;  add  to 
thcfe  the  various  changes  produced  in  this  forma 
of  mankind,  by  their  early  modes  of  exertion ; 
or  by  the  difeafes  occafioned  by  their  habits  of 
life  5  both  of  which  became  hereditary,  and  that 
through  many  generations.  Thofe  who  labour 
at  the  anvil,  the  oar,  or  the  loom,  as  well  as  thofe 
who  cany  fedan-chairs,  or  who  have  been  edu- 
cated to  dance  upon  the  rope,  arf  diftinguiihablp 
by  the  fhape  of  their  limbs ;  and  the  difeafes  oc- 
cafioned  by  intoxicatbn  deform  the  countenance 
with  leprous  eruptions,  or  the  body  with  tumid 
vifcera,  or  the  joints  with  knots  and  diftortions. 

Thirdly,  when  we  enumerate  the  great  changes 
produced  in  the  fpecies  of  animals  before  their 
3  nativity; 
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nativity ;  thefe  are  fuch  as  *refemble  the  fOTm  or 
colour  of  their  parents,  which  have  been  altere4 
by  the  cultivation  or  accidents  above  related,  and 
fire  thus  continued  to  their  pofterity.  Or  they 
jure  changes  produ^  ed  by  the  mixture  of  fpecies  at 
in  mules  ;  or  changes  produced  probably  by  th^ 
exuberance  of  nourilhment  fupplied  to  the  fetuSj 
as  in  monftrous  births  with  additional  Jimbs; 
many  9i  thefe  enormities  of  fhape  are  propagated, 
^d  continued  as  a  variety  at  leaft^  if  not  as  a 
new  fpecies  of  animal.  I  have  feen  a  breed  of 
cats  with  an  additional  claw  on  every  foot ;  of 
poultry  alfo  with  an  additional  claw,  and  with 
wings  to  their  feet ;  and  of  others  without  rumps. 
Mr.  Bufibn  mentions  a  breed  of  dogs  without 
tails^  which  are  common  at  Rome  and  at  Naples, 
which  he.  fuppofcs  to ,  have  been  produced  by  a  I 
cuftom  long  eftabliflied  of  cutting  their  tails  clef?  i 
off.  There  are  many  kinds  of  pigeons,  admired 
for  their  peculiarities,  which  are  monfters  thus 
produced  and  propagated.  And  to  tl)efe  muft  be 
^dded,  the  changes  produced  by  the  imaginatioHf 
of  the  male  parent,  as  will  be  treated  of  more  at 
large  in  >io  VI.  of  this  Stftion. 

When  wc  confider  all  thefe  changes  of  animal 
form,  and  innumerable  others,  which  may  be 
colleifted  from  the  books  of  natural  hiftory ;  we 
cannot  but  be  convinced,  that  the  fetus  or  em- 
bryon  is  formed  by  appolition  of  new  parts,  and 
BjQt  by  the  ^iftcfftiop  of  a  primordial  neft  of 

germes. 
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germes,  included  ode  within  another,  like  the 
cups  of  a  conjurer. 

Fourthly,  when  we  revolve  in  our  minds  the 
'  great  fimilarity  of  llru6lure  which  obtains  in  all 
the  warm  blooded  animals,  as  well  quadrupeds, 
birds,  and  amphibious  aniqials,  as  in  matikind ; 
from  the  moufe.  and  bat  to  the  elephant  and 
whale;  one  is  led  to  conclude,  that  they  have 
alike  been  produced  from  a  limilar  living  fila- 
ment. In  fome  this  filament  in  its  advance  to 
maturity  has  acquired  hands  and  fingers,  with  a 
fine  fcnfe  of  touch,  as  in  mankind.  In  others  it 
has  acquired  claws  or  talons,  as  in  tygers  and 
eagles.  In  others,  toes  with  an  intervening  web, 
or  membrane,  as  in  feals  and  gccfe.  In  others  it 
.  has  acquired  cloven  hoofs,  as  in  cows  and  fwine ; 
and  whole  hoofs  in  others,  as  in  the  horfe. 
While  in*  the  bird  kind  this  original  living  fila- 
ment has  put  forth  wings  inftead  of  arms  or  legs, 
and  feathers  inftead  of  hair.  In  fome  it  has  pro- 
truded horns  on  the  forehead  inftead  of  teeth  ia 
the  fore  part  of  the  upper  jaw ;  in  others  tufhed 
inftead  of  horns ;  and  in  others  beaks  inftead  of 
cither.  And  all.  this  exadlly  as  is  daily  feen  in 
the  tranfmutations  of  the  tadpole,  which  acquires 
legs  and  lungs,  when  he  wants  them ;  and  lofes 
his  tail,  when  it  is  no  longer  of  fervice  to  him« 

Fifthly,  firom  their  firfl:  rudiment,  or  primor- 
ciium,  to  the  termination  of  their  lives,  all  ani- 
mals undergo  perpetual  transformation? ;  which 

are 
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are  in  part  produced  by  their  own  exertions  in 
confequence  of  their  defires  and  averfion^^  of  their 
pleaj&ires  and  their  pains,  or  of  irritations,  or  ot^ 
aflbciatigns ;  and  many  of  thefe  acquired  fonnji  f 
or  propenfities  are  tranfmitted  to  their  ppfterity..  ; 
See  Sea.  XXXI.  !•  ^  '/ 

As  air  and  water  are  fupplied  to  animals  in  fuf*, 
ficient  prpfulion,  the  three  great  Qbje<SJ:s  of  delire, 
which  have  changed  the  forms  of  many  animals 
by  their  exertions  to  gratify  them,  are  thofe  of 
loft,  hunger,  and  fecurity.  A  great  want  of  one 
part  of  the  animal  world,  has  confifted  in  the  (Je- 
iire  of  the  exclufive  pofleffion  of  the  females  5 
and  thefe  have  acquired  weapons  to  combat  each 
other  for  this  purpofe,  as  the  very  thick,  Ihield-; 
like,  horny  ikin  on  the  fhoulder  of  the  boar  is  a; 
defence  only  againil  animals  of  his  own  fpeciesy 
who  ftrike  obliquely  upwards,  nor  are  his  tulbea 
for  other  purpofes,  except  to  dejfetid  himfelf,  aa 
he  is  not  naturally  a  carnivorous  animal.  So  fhe 
horns  of  the  flag  are  iharp  to  oflfend  his  adverfary, 
but  are  branched  for  the  purpofe  of  parrying  ob 
receiving  the  thrufts  of  horns  fiipilar  to  his.  own,, 
and  have  therefore  been  formed  for  tlie  purpofe 
of  combating  other  flags  for  the  exclufive  poflef- 
fion of  thfc  females ;  who  are  obferved,  like  the 
ladies  in  the  times  of  chivalry,  to  attend  the  car. 
ofthcvidlor. 

'  The  birds,  which  do  not  carry  food  to  theic 

yo^ng,  and  do  not  therefore  marry,  are  armed 

iiV  with 
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yi^ith  {\p\iTS  for  the  pufpofe  of  fighting  for  the  ex- 
dulive  poflfeflion  6f  the  females,  is  cocks  and 
quails.  It  is  certain  that  thefe  weapons  are  not 
provided  for  their  defence  againft  other  adver- 
fariesy  becaufe  the  females  of  thefe  fpecies  are 
without  this  armour.     The  final  caufe  of  this 

'  cdnteft  atnongft  the  males  feems  to  be,  that  the 
fttongeft  and  mofl  aftive  animal  ihould  propa- 
^te  the  fpecies,  which  ihould  thence  become 

.  improved. 

Another  great  want  confifts  in  the  means  of 
procuring  food,  which  has  diverfificd  the  forms 
of  all  fpecies  of  animals.  Thus  the  nofe  of  the 
fwine  has  becoihe  hard  for  the  purpofe  of  turning 
up  the  foil  in  fcarch  of  infe6ls  and  of  roots.  The 
ttunk  of  the  elephant,  is  an  elongation  of  the  nofe 
for  the  purpofe  of  pulling  down  the  branches  of 
trees  for  his  food,  and  for  taking  up  water  with- 
out bending  his  knees.  Bea&s  of  prey  have  ac- 
quired ftrottg  jaws  or  talons.  Cattle  have  acquir- 
ed a  rough  tongue  and  a  rough  palate  to  pull  off 
the  blades  of  graft,  as  cows  and  fheep.    Some 

.  birds  have  acquired  harder  beaks  to  crack  nuts,  as 
the  parrot.  Others  have  acquired  beaks  adapted  to 
bteak  the  harder  feeds,  as  fparrows.  Others  for 
the  fofter  feeds  of  flowers,  or  the  bud^  ot  treesy 
as  iJie  finches.  Other  birds  have  acquimd  long 
beaks  to  penetrate  the  moifter  foils  in  fearch  of 
nifbds  or  roots,  as  woodoooks ;  and  others  broad 
ones  to  filtrate  the  water  of  lakes^  and  to  retain 

aquatic 


Digitized  by  VjOOQ IC 


'^K]tUitic  itife^i  Hs  dncks.  All  which  feerti  to  have 
bceit  gradually  produccsd  diJrihg  many  geftefa- 
dons  by  the  petpetuAl  endeavour  of  the  creatures 
to  fupply  the  want  of  food,  and  to  have  been  d^ 
livercd  to  their  pofterity  with  conrtant  improve* 
meat  of  them  for  the  pvtrpofes  reqirired. 

The  third  great  waiit  amongft  animals  is  that 
df  fecurity,  which  fe^ms  much  to  have  diveriified 
the  forms  of  their  bodies  and  the  colour  of  them ; 
thefe  coniift  in  thfe  means  of  efcapiilg  other  Ani* 
mals  more  powetfuJ  than  themfelves.  Hfeiice 
fome  aniiMls  have  a^uired  wings  inftead,of  lege, 
as  the  fmaller  bii"ds,  fdr  the  purpofe  of  efcap^ 
Others  great  length  of  fin,  or  of  membrane,  as 
the  flying  fifli,  arid  the  bat  Others  great  fwift- 
nefe  of  foot,  as  the  hare.  Others  hare  acquired 
hard  or  armed  ihel^  as  the  tortoife  and  the  echi- 
nus marinus. 

Mr.  Qflbeck,  a  pufnl  of  Linnaeus,  mentions  the 
American  frbg-fiih,  lophius  hillrio,  which  in- 
habits the  large  floating  iflands  of  fca-weed  about 
the  Cape  of  Good  Hope,  and  has  fulcra  refcm- 
bling  leaves,  that  the  fiihes  of  prey  may  -miftftte 
it  for  the  fea-weed,  which  it  inhabits.  Voyage  to 
China,  f).  113. 

T&c  cohfrivances  for  the  j>urpofes  of  fecurity 
extend  evteh  to  vegetables,  as  is  fecn  in  the  won*- 
derful  •Ahd-  vai-ious  meins  of  their  concealing  or 
defen^?ng  their  hortey  frbitt  infc(9s,  and  their 
feeds  from  birds.     On  the  other  hand  fwiftne& 
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of  wii^  has  he&i  acquired  by  hawks  and  fwal- 
lows  to  purfue  thek  prey;  and  a  pfbbofcis  of 
admirable  ftruAure  has  been  a^cqqired  by  the  bee, 
the  moth,  and  the  humming  bird,  for,  H^c  pur- 
pofe  of  plundering  the  neftaries  of  flowers.  All 
which  feem  to  have  been  formed  by  the  original 
living  filament,  expited  into  a6lion  by  the  necef- 
fities  of  the  creatures,  which  pofleli  ,themi  and  on 
which  their  exiftcnce  depends.      .  ,     . 

From  thus  meditating  on  the  great  fimilarity 
of  the  flrudlure  qf  the '  wirm-blopded  animals, 
and  at  the  fame  time  of  ,the.  great  -Changes  they 
.undergo  both  before  and  pfter  their  ti^dvity ;  and 
.by  confidering  in  how  niin^e  a  portion  of  time 
many  of  the  changes  of  animals  above  defcribed 
have  been  produced;  would: it  be  too  bold  to 
.imagine,  that  in  the  glreat  length  of  time,  lince 
the  earth  began  to  exift,  perhaps  millions  of  ages 
before  the  commencement  ol*.  the  hiftpry  of  man- 
kind, would  it  be  too  bold  to  imagine,  that  all 
warm-blooded  animals  haye .  a^ifen  fnom  one  liv- 
ing filament,  which  TH,BitjflRBAT.  Pjjist .  Cause 
endued  with  animality,  wiJiitt  the  power  of  ac- 
quiring new  parts,  attended  with  Ww  propen- 
lities,  direiSted  by  irritations,  fenfations,.  volitions, 
and  aflbciations ;  and.  thus  ppflTeffing  tfc^  feculty 
of  continuing  to  improve  by  its  own  inhc^rent 
aftivity,  and  of  delivering  down  thoft*,ij6nf)rove- 
ments  by  generaticMa  to  it^  pofterity,  world  with- 
out end?  ,'         :      .  •   .. 
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Sixthly^  The  cold-blogded  animals,  as  the  fifh-* 
tribes>  which  are  Airhifhcd  with  but  one  ventricle 
of  the  heart,  and  with  gills  inftead  of  lungs,  and 
With  fins  inftead  of  feet  or  wings,  bear  a  great  fimi- 
larity  to  each  other ;  but  they  differ,  nevetthelef?^ 
fo  much  in  their  general  ftrufture  from  the 
warm-blooded  animals,  that  it  may  not  feem  pro- 
bable at  firft  view,  that  the  fame  living  filament 
could  have  given  origin  to  this  kingdom  of  ani- 
mals, as  to  the  former.  Yet  are  there  fome  crea- 
tures, which  unite  or  partake  of  both  thefe  orders 
of  animation,  as  thetrhales  artdfeals;  and  more 
particularly  the  frog,  who  changes  from  an  aquiatic 
animal  fumiflied  with  gills  to  an  aerial  one  fui^ 
nifhed  with  lungs. 

The  numerous  tribes  of  infei^s  without  wings^ 
from  the  fpider  to  the  fcorpion,  from  the  flea  to  the 
lob/leri  or  with  wings,  from  the  gnat  and  the  ant 
to  the  wafp  and  the  dragon-fly,  differ  fo  totally 
from  each  other,  and  from  the  red-blooded  clafTes 
above  defcribed,  both  in  the  forms  of  their  bodies^ 
and  their  modes  of  life ;  bcfides  the  organ  of  fenfe> 
which  they  feem  to  pofTefs  in  their  antfennse  ot 
horns,  to  which  it  has  been  thought  by  foine 
naturalifts>  that  other  creatures  have  noticing  iimi- 
lar;  that  it  Can  fbarcely  be  fiippofed  tba^  this 
nation  of  animals  could  have  beeh  produced  by 
the  fame  kind  df  living  filament,  ks  the  rcd^ 
blooded  dafJes  above  naentioned.  And  yet  the 
change  which  many  of  them  undergo  in  their 
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early  ftatc  to  that  of  their  maturity,  are  as  dif- 
ferent, as  one  animal  can  be  from  ano.thet.  As 
thofe  of  the  gnat,  which  pafles  his  early  ftate  in 
water,  and  then  ftrctching  out  his  new  wings, 
and  expandingTiis  new  lungs,  rifes  in  the  air;  as 
j3f  the  caterpillar,  and  bee-nymph,  which  feed  on 
vegetable  leaves  or  farina,  and  at  length  burfting 
from  their  felf-formcd  graves,  become  beautiful 
winged  inhabitants  of  the  fkies,  journeying  from 
flower  to  flower,  and  nouriflied  by  the  ambroflal 
food  of  honey, ^ 

There  is  ftill  another  clafsof  animals,  which 
are  termed  vermes  by  Linn«us,  which  are  without 
feet,  or  brain,  and  are  hermaphrodites,  as  worms, 
leeches,  fnails,  IhelUfifli,  coralline  infedls,  and 
iponges;  which  poflefe  the  fimpleft  flrufliure  of 
all  animals,  and  appear  totally  difierenf  from 
thofe  already  defcribed.  The  fimplicity  of  their 
ftru6lure,  however,  can  afford  no  argument  againfl: 
their  having  been  produced  from  a  living  filament 
as  above  contended. 

Laft  of  all  the  various  tribes  of  vegetables  arr 
to  be  enumerated  amongfl:  the  inferior  orders  of 
animals.  Of  thefc  the  anthers  and  ftigmas  have 
already  been  fliewn  t<i  pofljefs  fome  organs  of 
fenfcj.to  be  nourilhed  by  honey,  and  to  have  the 
power  of  generation  like  infe6ls,  and  have  thence 
been  announced  amongfl  the  animal  kingdom  in 
Se6l.  XIII.  and  to  thefe  jojuft  be  added  the  buds 
,  and  bvdbs  which  coctftitutc  ihe  viviparous  ofE^ 
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fprmg  of  vegetation.  The?  former  I  fuppofe  to  be 
beholden  to  a  lingle  living  filament  for  their 
feminal  or  amatorial  procreation ;  and  tlie  latter 
to  the  fame  caiife  for  their  lateral  or  branching 
generation^  which  they  poffefs  in  common  with 
the  polypus,  taetiia,  and  volvok ;  and  the  fimpli- 
city*  of  which  is  an  argument  in  favour  of  the 
fimilarity  of  its  caufe. 

Lihnseus  fuppofes^  in  the  Introduction  to  his 
Natural  Orders^  that  very  few  vegetables  were  at 
firft  created,  and  that  their  numbers  were  in- 
creafed  by  their  internarriages,  and  adds^xfuadent 
haec  Greatoris  leges  a  fimplicibua  ad  compolita* 
Many  other  changes  feem  to  have  arifen  in  then^ 
by  their  perpetual  conteft  for  light  and  air  above 
ground,  and  for  food  or  moillure  beneath  the  foil*  j 
As  noted  in  Botanic  Garden,  Part  II.  Note  on 
Cufouta;  Other  chains  of  vegetables  from  cli- 
xnat^ior  odier  cauies,  are  remarked  in  the  Note 
on  Curcuma  in  the  fame  work.  From  thefe  one 
might  be  led  to  imagine,  that  each  plant  at  firft 
confifted  of  a  lingle  bulb  or  flower  to  each  root^ 
as  the  gentianella  and  daify  ;  and  that  in  the  con^ 
teft  for  air  and  light  new  buds  grew  on  the  old 
decaying  flower  flem,  ihooting  down  their  elon- 
gated roots  to  the  ground,  and  that  in  procefs  of 
ages  tall  trees  were  thus  formed,  And  an  individuaL 
bulb  became  a  fwarm  of  vegetables.  Other  plants^ 
which  in  this  conteft  for  light  and  air  were  too 
fleader  to  rife  by  their  own  ftrength,  learned  by 
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degrees  to  adhere  to  their  neighbours,  cither  bjr 
putting  forth  roots  like  the  ivy,  or  by  tendrils  likfe 
the  vine,  or  by  fpiral  contortions  like  the  honey- 
fuckle ;  or  by  growing  upon  them  like  the 
^mifleto,  ai^d  taking  nourifhment  from  their 
barks;  or  by  only  lodging  or  adhering  on  them^ 
and  deriving  nouriihment  from  the  air,  as  til«- 
landiia. 

Shall  we  then  fay  ^hat  tlic  vegetable  living 
filament  was  originally  different  from  that  of 
each  tribe  of  animals  above  dcfcribcd  ?  And  that 
the  produ<Sive  living  filament  of  each  of  thofe 
tribes  was  different  originally  from  the  other? 
Or,  as  the  earth  and  ocean  were  probably  peopled 
with  vegetable  productions  long  before  the  exifl- 
^nce  of  animals ;  and  nuuiy  families  of  thefe  ani-^ 
mals  long  before  other  families  of  them,  fhajl  we 
conjecture  that  one  and  thjB  fame  kind  of  living 
:filaments  is  aiid  has  been  the  caufe  of  all  oiganio 
life? 

If  this  gradual  produftion  of  the  fpecies  and 
genera  of  aninuils  be  affented  to,  a  contrary  ai-r 
camflance  may  be  fuppofed  to  have  occurred^ 
namely,  that  foroe  kinds  by  the  great  changes  of 
the  elements  may  have  been  dcfiroyed.  This 
idea  is  fhewn  to  our  fcnfes  by  contemplating  the 
petrifactions  of  fheHs,  and.  of  vegetables,  which 
may  be  faid,  like  bufts  and  medals,  to  record  the 
hiftory  of  remote  times.  Of  the  myriads  of 
belemnites,  cornua  ammonis,  and  numerous 
a  other 
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6thcr  petrified  Ihclls,  which  are  found  in  the^ 
mafiesof  limeftonc,  which  have  been  pik>duced 
by  them,  none  now  are  ever  found  in  our  fcas, 
or  in  the  feas  of  other  parts  of  the  world,  accord- 
ing to  the  obfeivations  of  many  naturalifis. 
Some  of  whom  have  imagined,  that  moft  of  the 
inhabitants  of  the  fea  and  earth  of  very  remote 
tWnes  are  now  extinft;  as  they  fcarccly  admit, 
that  a  fingle  fbflil  fhell  bears  a  ilri<5t  limilitude  to 
any  recent  ones,  and  that  the  vegetable  impref- 
fions  or  petrifactions  found  in  iron-ores,  clay,  or 
fandfione,  of  which  there  are  many  of  the  fem 
kind,  are  not  (imilar  to  any  plants  of  this  country, 
nor  accurately  correfpond  with  thofe  of  other  i 
climates,  which  is  an  argument  countenancing 
the  changes  in  the  forms,  both  of  animals  and 
vegetables,  during  the  progreffive  ftru<fture  of  the  ] 
globe,  which  we  inhabit.  See  Townfon*6  PhiloC 
of  Mineralogy,  p.  110. 

This  idea  of  the  gradual  formation  and  im- 
provement of  the  animal  world  accords  with  the 
obfervations  of  fome  modern  philofophers,  who 
have  fuppofed  that  the  continent  of  Anierica  has 
been  raiffed  out  of  the  ocean  at  a  later  period  of 
4ime  than  the  other  three  quarters  of  the  globe, 
^hich  they  deduce  from  the  greater  comparative^ 
heights  of  its  mountains,  and  the  confequenr 
greater  coldnefs  of  its  refpedlive  clima^s,  aind 
from  -the  lefs  fize  and  ftrength  of  its  ianimals,  a^ 
the  tygers  and  allegators  compared  with  thofe  of 
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Alia  or  Africa.  And  laftly,  from  the  lefs  progrds 
!n  the  improvements  of  the  mind  of  its  inhabi-t 
tants  in  refpcdl  to  voluntary  exertions^ 

This  ,idca  of  the  gradual  formation  and  im« 
provement  of  the  minimal  world  fecms  not  to  have 
been  unknown  to  the  ancient  philofophers.  Plato 
having  probably  obferved  the  reciprocal  genera- 
tion of  inferior  animals,  as  (hails  and  womjs,  was 
of  opinion,  that  mankind  with  all  other  animals 
were  originally  hermaphrodftes  during  the  ia* 
fancy  of  the  world,  and  were  in  procefs  of  timie 
feparatcd  intp  male  and  female*  The  breads  and' 
teats  of  all  male  quadrupeds,  to  which  no  ufe  can 
be  now  affigned,  adds  perhaps  fome  Ihadpw  of 
probability  to  this  opiniout  Linnaeus  excepts  the 
Jiorfc  from  the  male  quadrupeds,  who  have  teats; 
which  might  have  fhewn  the  earlier  origin  of 
his  exiftenoe;  but  Mr.  J.  Hunter  aflert?,  that  he 
has  difcovered  the  veftiges  of  them  on  his  Iheath, 
and  has  at  the  fame  time  enriched  natural  hiftory 
with  a  very  curious  fafl  concerning  the  male 
pigeon ;  at  the  time  of  hatching  the  eggs  both 
the  male  ^rid  female  pigeon  undergo  a  great 
chr^nge  in  their  crops ;  which  thicken  and  bcr 
come  corrugated,  and  fecrete  a  kind  of  milky 
fluid,  which  coagulates,  ^d  with  which  alo!ne 
they  for  a  few  days  feed  their  young,  and  after-r 
w^ds  feed  them  with  this  coagulated  fluid  mixed 
with  other  food.  Jiow  this  refembles  the  breails 
ef  female  quadrupec^s  after  the  prQcJu^jtion  flf 
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their  young!  and  how  extraordmary,  that  the 
male  ihould  at  this  time^ive  milk  as  well  as  the 
femde  !  See  Bolbnic  Garden^  Part  II.  Note  on 
Curcuma. 

The  late  Mr.  David  Hume,  in  his  pofthumcm« 
works^  places  the  powers  of  generation  much 
above  thofe  of  our  boa(led  r^fon;  and  adds^ 
that  reafon  can  only  make  a  machine,  as  a  clock 
or  a  lhip,l3ut  the  power  of  generation  make*  the 
maker  of  the  machine ;  and  probably  from  hav- 
ing obferved,  that  the  greateft  part  of  the  earth 
has  been  formed  out  of  organic  recrements ;  ad 
the  immenfe  beds  of  limeftone,  chalk,  marble, 
from  the  Ihells  of  fifh ;  and  the  extenlive  pnSt 
vincesof  clay,  fandftone^  ironftone,  coals,  from 
decompofed  vegetables ;  all  whiph  have  been  firft 
produced  by  generation,  or  by  the  fecretions  ,of 
organic  life ;  he  concludes  that  the  world  itfelf 
might  have  been  generated,  rather  than  created ; 
that  is,  it  might  have  been  gradually  produced 
firom  very  finall  beginnings,  increafing  by  thp 
aftivity  of  its  inherent  principles,  rather  than  by  a 
fudden  evolution  of  ^the  whole  by  the  Almighty 
fiat. — ^What  a  magnificent  idea  of  the  infinite 
power  of  the*  the.  Great  Architect  I  Tub 
Cause  op  Causes!  Parent  of  Parents!  Ens 
Entjum  ! 

For  if  we  may  compare  infinities,  it  would  feem 

to  require  a  greater  infinity  of  power  to  caufe  the 

-caufes  of  effoSls,  than  to  caufe  the  efFedls  them- 

fclvcs.     This  idea  is  analogous  to  the  improving 
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excellence  obfetvable  in  every  part  of  the  crea- 
tion ;  fuch  as  in  the  progreffive  increafe  of  the 
fojid  or  habitable  parts  of  the  fearth  from  water; 
and  in  the  progreflive  increafe  of  the  wifdom 
and  happinefi  of  its  inhabitants ;  and  is  con- 
fonant  to  ^th(j  idea  of  our  prefcnt  fituation  be- 
ing a  ftatp  of  probation,  which  by  our  exertions 
we  may  improve,  and  are  confequently  refppn|iblc 
for  our  aftions. 

V.  1.  The  efficient  caufe  of  the  various  eoldiu^ 
of  the  eggs  of  birds,  and  of  the  hair  and  feathers 
x>(  animals,  is  a  fubjc£l  fo  curious^  that  I  IhaU 
beg  to  introduce  it  in  this  place,  The  colours  of 
many  animals  feem  adapted  to  their  purpofes  of 
concealing  themfelves  either  to  avoid  danger,  or 
to  fpring  upon  their  prey.  Thus  the  fnake  and 
wild  cat,  and  leopard,  are  fo  coloured  as  to  re- 
icmble  dark  leaves  j^nd  their  lighter  interftices  j 
birds  refemble  the  colour  qf  the  brown  ground, 
or  the  green  hedges,  which  they  frequent ;  and 
jfnoths  and  butterflies  are  coloured  like  tjie  flowers 
which  they  rob  of  their  honey.  Many  inftances 
-are  mentioned  of  this  kind  in  Botanic  Garden, 
Part  II.     Note  pn  Rijbia. 

Thefe  colours  have,  however,  in  fome  infl:ances 
;anotlier  ufe>  as  the  black  diverging  area  from  the 
eyes  of  the  fwan ;  which^  as  his  eyps  are  placed 
Icfs  prominent  than  thoi'c  of  other  birds,  fpc  the 
convenience  of  patting  down  his  head  tmder 
water,  prevents  the  rays  of  light  from  b^si^ig  rtr 
flefted  into  his  e}^,  and  thus  dazzling  his  fightt 
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both  in  air  aod  beneath  the  water ;  which  muft 
Jiave  happened,  if  that  furface  had  been  white 
like  the  reft  of  his  feathers. 

There  is  a  ftili  more  wonderful  thing  concern- 
ing fhel'e  colours  adapted  to  the  purpofe  of  cgo^ 
jcealn>ent ;  which  is,  that  the  eggs  of  birds  are  fo 
fK>loured  as  to  referable  the  colour  erf  the  adjacent 
pbje<^  and  their  interltices.  The  eggs  of  hedgcr 
birds  are  greenilh  with  dark  fpots ;  thole  of  crows 
^d  magpies,  which  are  fcen  from  beneath  through 
wicker  nefts,  are  white  with  dark  fpots^  and  thole 
of  larks  and  partridges  are  ruffet  or  btown,  likp 
their  nefts  or  lituations. 

A  thing  ftill  more  aftonifhing  is,  that  many 
unimals  in  countries  covered  with  fnow  become 
white  in  winter,  and  are  faid  to  change  their 
colour  again  in  the  wanner  months,  as  Ijcars, 
hares,  and  partridges.  Our  domclHcated  animak 
lofe  their  natural  colours,  and  break  into  great 
variety,  as  horfes,  dogs,  pigeons.  The  final  caufp 
of  thefe  colours  is  eafily  underftood,  as  they  fervp 
fome  purpofes  of  the  animal,  but  the  efficient 
wufc  would  fecm  almoft  beyond  conje6lure. 

Fir  ft,  the  choroid  coat  of  the  eye,  on  which 
the  femitranfparent  retina  is  expanded,  is  of  dif- 
ferent colour  in  difierent  anipials;  in  tl^pip 
which  fqed  on  grals  it  is  green ;  from  hence  there 
would  appear  fome  connexion  between  the  colour 
pf  the  choroid  coat  and  of  that  conftantly  painted 
fin  the  retipa  hy  th*  green  'grafs*    JIow,  when 

the 
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the  ground  becomes  covered  with  fnow,  it  would 
feein,  that  that  adion  of  the  retina,  wliich  is 
called  whifenefs,  being  conftantly  excited  in  the 
eye,  may  be  gradually  imitated  by  the  extremities 
-of  the  nerves  of  touch,  or  rcte  mucofum  of  the 
ikin.     Andifitbefuppofed,  that  the  adion  of 
the  retina  in  producing  the  perception  of  any 
colour  confifts  in  fo  difpofing  its  own  fibres  or 
furface,  as  to  rcfleA  thofe  coloured  rays  only,  and 
tranfiti it  the  others  like  foap-liubbles ;  then. that 
part  of  the  retina,  which  gives  us  the  perception 
of  fnow,  muft  at  that. time  be  white;  and  that 
which  gives  us  the  perception  of  grafs,  muft  b6 
green. 

Then  if  by  the  laws  of  imitation,  as  explained 
in  Seaion  XII.  33.  and  XXXIX.  «.  the  extremi- 
ties  of  the  nerves  of  touch  in  the  rete  mucofum 
be  induced  info  fimilar  action,  the  Ikin  or  fea- 
thers, or  hair,  may  in  like  manner  fo  difpofe  their 
extreme  fibres,  as  to  refle<a  white ;  for  it  is  evi- 
dent,  that  all  thefe  parts  were  originally  obedient 
to  irritative  motions  during  their  growth,  and 
probably  continue  to  be  fo ;  that  thofe  irritative 
motions  are  ^ot  liable  in  a  healthy  ftate  to  be 
fucceeded  by  fenfation;  which  however  is  no 
uncommon  thing  in  thek  difeafed  ftate,  or  in 
their  infant  ftate,  as  in  plica  polonica,  and  in 
very  young  pen-feathers,  which  are  ftill  full  of 
blood.  ' 
It  was  Ihcwn  in  Sedlion  XV.  on  the  Produilion 
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of  Ideas,  that  the  moving  organ  of  fenfe  in  fome 
circumftances  refemWed  the  objeft  which  pro^ 
(duced^h^t  motion.  Hence  it  may  be  conceived, 
that  the  rete  mucofum,  which  is  the  extremity  of 
the  nerves  of  touch,  may  by  imitating  the  mo- 
Jtions  of  the  retina  become  coloured.  And  thuSa 
like  the  fable  of  the  chameleon,  all  animals  may 
poifeis  a  tendency  to  be  coloured  fomewhat  like 
the  colours  they  moft  frequently  infpe6t,  and 
iinaUy,  that  colours  may  be  thus  given  to  the  egg- 
shell by  the  imagination  of  the  female  parent.; 
which  ^ell  is  previoufly  a  mucous  membrane, 
indued  with  irritability,  without  which  it  could 
not  circulate  its  fluids,  and  increafe  in  its  bulk. 
Nor  is  this  more  wonderful  than  that  a  fingle 
idea  of  imagination  Ihould  in  an  inftant  colour 
the  whole  furface  of  the  body  of  a  bright  fcarlet, 
as  in  the  blulh  of  Ihame,  though  by  a  very  dif» 
ferent  procefs.  In  this  intricate  fubjedl  nothing 
but  loofe  analogical  conje<5lures  can  be  had, 
which  may  however  lead  to  future  difcoveries; 
but  certain  it  is  that  both  the  change  of  the 
xolour  of  animals  to  white  in  the  winters  of  fnowy 
countries,  and  the  fpots  on  birds  eggs,  mud  hav^ 
fome  efficient  caufe;  iince  the  uniformity  erf 
their  produdlioQ  Ihews  it  cannot  arife  from  « 
fortuitous  concurrence  of  circumftances ;  and 
how  is  this  efficient  caufe  to  be  detedledj  or  ex- 
plaiped,  but  from  its  analogy  to  other  anim^ 

ms}  -    ^  ^        ^ 
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2,  The  nutriment  fupplied  by  the  fiemalc  parent 
in  viviparous  animals  to  their  young  progeny  may 
be* divided  into  three  kinds,  correfponding  with 
the  age  of  the  new  creature.  1.  The  nutriment 
contained  in  the  ovum  as  previoufly  prepared  for 
the  embryon  in  the  ovary.  .  2.  The  liquor  amnil 
prepared  for  the  fetus  in  the  uterus,  and  iii  which 
it  Iwims;  and  laftly,  the  milk  prepared  in  the 
pectoral  glands  for  the  new-born  childv  There  is 
reafon  to  conclude  that  variety  of  changes  may 
be  produced  in  the  new  animal  from  all  thefc 
fources  of  nutriment,  but  particularly  from  the 
firft  of  them. 

The  organs  of  digeftion  and  of  (knguification 
in  adults,  and  afterwards  thofe  of  fecretion,  pre- 
pare or  feparate  the  particles  proper  for  nourilh-  , 
ment  from  other  combinations  of  matter,  or  re- 
combine  them  into  new  kinds  of  matter,  proper 
to  excite  into  a6lion  the  filaments,  which  abforb 
or  attraft  them  by  animal  appetency.  In  this 
proc^fs  we  muft  attend  not  only  to  the  adion  of 
the  living  filament  which  receives  a  nutritive  par- 
ticle to  its  bofom,  but  alfo  to  the  kind  of  particle, 
in  refpe<5l  to  form,  or  fize,  or  colour,  or  hardnefa, 
nvhich  is  thus  previoufly  prepared  for  it  by  di- 
geftion, fanguification,  and  fecretion.  Now  a$ 
tjie  firft  filament  of  entity*  cannot  be  furnifhed 
with  tfie  preparative  organs  above  mentioned,  the 
nutritive  particles,  which  are  at  firft  to  be  received 
ty  it,  are  prepared  by  the  mother  j  aijd  depofitcd 
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in  the  ovtim  i»ady  for  its  reception.  Thefe  nutri-^ 
live  particles  nnift  be  6>ppofed  to  differ  in  fottie 
refpafts,  when  thus  prepared  by  different  animfils* 
They  may  differ  in  fieei  folidity,  colour,  and 
form ;  and  yet  may  be  fufficiently  oongeni^  to 
the  living  filament,  to  which  they  are  applied,  as 
to  excite  its  adtivity  by  their  ftimulus,  and  it$ 
animal  appetency  to  receive  them,  and  to  combine 
them  with  itfelf  into  ofrganization. 

By  this  firft  nutiiment  thus  prepared  for  the 
embryon  is  not  meant  the  liquor  amnii,  which  i^ 
produced  afterwards,  nor  the  larger  exterior  pacts 
of  the  white  of  the  egg  {  but  the  fluid  prepsUrcd^ 
I  fuppofe,  in  the  ovary  of  viviparous  animals,  and 
that  which  iiiimediately  furrounds  the  cicalricula 
of  an  impregnated  egg,  and  is  vifibie  to  the  eye 
in  a  boiled  one. 

Now  thefe  ultimate  particles  of  animal  matter 
prepared  by  the  glands  of  the  mother  may  be 
fuppofed  to  refemble  the  fimilar  ultimate  parti-* 
eles,  which  were  prepared  for  her  own  nourifh- 
ment ;  that  is,  to  the  ultimate>  particles  of  which 
her  own  organization  confifts.  And  that  hencil 
wiien  thefe  become  combined  with  a  new  em- 
bryon, which  in  its  early  ftate  is  not  furnifhed 
with  ftomach,  or  glands,  to  alter  thjem ;  that 
new  epabryon"  will  bear  fome  refemblance  to  the 
mother, 

Thisfeen^s  to  be  the  origin  of  the  compound 
forms  of  mule%  which  evidently  partake,  of  both 
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parents^  but  principally  6f  the  mak  partot.  Id 
this  produ6tion  of  chimeras  the  ailcients  feem  to 
have  indulged  their  fancies,  whence  the  fphinxesy 
griffins,  dragoiis,  Gcntaufs,  and  xninotatirBy  which 
afe  vanifhed  from  modem  credulity. 

It  would  feem,  that  in  thcfe  unnatural  conjunc- 
tions>  when  the  nutriment  depofited  by  the  female 
was  fo  ill  adapted  to  Simulate  the  living  filament 
derived  from  the  male  into  adtion^  and  to  be  re-r 
peiived^  or  embraced  by  it,  and  combined  with  it 
into  organization,  as  not  to  produce  the  oigan» 
neceflary  to  life,  as  the  brain,  or  heart,  or  fto- 
maob,  that  no  mule  was  produced.   Where  all 
the  parts  neceflary  to  life  in  thcfe  compound 
animals  were  formed  fufficiently  perfect,  except 
the  parts  of  generation,  thofe  animals  were  pro* 
duced  which  are  now  called  mules. 
.  The  fi^mation  of  the  org«is  of  fexual  genem- 
tion,  in  contradiftin6Uon  to  that  by  lateral  budsj 
in  vegetables,  and  in  fome  animals^  as  the  poly« 
pus,  the  traiia,  and  the  volvox,^  fccitis  the  chef 
d'oeuvre,  the  mafter-piece  of  nature ;  as  appears 
firom  many  flyidg  infe6isy  as  in  moths  and  butter- 
Hies,  who  feem  to  undexgo  a  general  change  of 
th9ir  forms  folely  for  the  ptirpofe  of  fexusd  repxo- 
du6lion,  and  in  all  other  animals  this  organ  is 
not  complete  till  the  maturity  oi^thc  creature- 
Whence  it  happens  that,  in  the  copulation  of 
animals  of  different  (pecies,  the  parts  neceflary  to 
life  are  frequently  completely  formed ;  but  thoife 
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for  the  purpdfe  of  genei^tioa  are  defe6Uv^  as  re- 
quiring a  nicer  organization ;  or  more  exa6^  coin* 
cidence  of  the  particles  of  nutriment  to  the  irri- 
ta'bilities  or  appetencies  of  the  original  living  fila* 
ment  Whereas  thofe  muks,  where  all  the  parts 
could  be  perfe^y  foraied^  tx&y  have  beien  pro- 
duced in  early  periods  of  time^  and  may  have 
added  to  the  numbers  of  one  various  fpiecies  of 
animals,  as  before  obfervcd.  -  ... 

As  this  prodil£tion  of  mules  is  a  cteftant  e&A 
fiom  the  Qonjua^on  of  diffhreot  fpecies  of  anif- 
mals,  thofe  bet^wfeen  the  horfc  and  the  female^afe 
always  refembling  the  horfe  more  than  this  afs*; 
and  tht>fe,  On  the  contrdry,  Ixftween  the^m^le  af$ 
and  the  mere,  always  refemblin^g  the  a&iaxnre 
than  the  mare ;  it  cannot  be  afcribed  to  the  iinuH 
gination  of  the  male  animal  which  cannot  be  fitp- 
pofed  to  operate  fo  uniformly ;'  but  to  the  form 
of  the  firft  nutritive  particles^  and  to  their  peeu*- 
liar  ftimulus  exciting  the  living  filament  to  fele(9: 
and  combine  them  with  iUelf.  There  is  a  fimihr 
unifbrmity  of  effe6l  in  refpc6k  to  the  colour  df 
.  the  progeny  produced  between  a  white  man,  and 
a  black  woman,  which,  if  I  am  well  informed,  is 
always  of  the  mulatto  kind,  or  a  mixture  of  the 
two ;  which  may  perhaps  be  imputed  to  the  pe- 
culiar form  cf  tlie  particles  of  nutriment  fupplied 
to  the  embryon  by  the  mother  at  the  early  period 
of  its  exiftence,  and  their  peculiar  ftimulus;  as 
this  effed,  like  that  of  the  mule  progeny  above 
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treated  of,  is  uixifprm  aod  confiftpnt,  and  cannot 
therefore  be  afcribed  to  the  inoagitiation  of  eitlKrf 
of  the  parents. 

Dr.  Thunbcrg  obfcrves,  in  his  Journey  to  the 
Gape  of  Good  Hope>  that  th«re  arc  foroe  faniilic^ 
which  have  defcended  from  blacks  in  the  female 
line  for  three  genccadons.  The  iirft  generation 
prooeediilig  from  an  European,  who  niarried  a 
tawny  flave,  remains  tawny,  but  approaches  to  # 
whitexoitiipiexkm  j  but  the  children  of  thfe  third 
geneiiJrtion,  mixed  with  £i9ropeai}8,  become  quitk 
white,  and  are  often  remarkably  beautiful*  Vol.  i* 

'  When  the  cmbryon  has  produced  a  placenta, 
»id.i  famifli^d  itielf  with  veflels  for  fele^on  of 
«utritioas  pardcles,  and  for  oxygenation  of  them, 
•no  great  change  in  its  form  or  colour  is  likely  to 
,be  produced  by  the  partidts  of  fuftenanoe  it  now 
4iake8  from  .the  fluid,  in  which  it  is  immerfedj 
t)efcaufe  it  has  now  acquired  organs  to  alter  or 
new  combine  them..  Hence  it  continues  to  grow 
whether  this  fluid,  in  which  it  fwim«,  be  formed 
.by  the  uterus  or  by  any  qther  cavity  of  the  body, 
^s  in  extra-uterine  geftation  ;  and  which  would 
fcem  to  be  prpduced  by  tlie  ftimulus  of  the  fetus 
.on  the,  fides  of  the  cavity,  where  it  is  found,  as 
mentioned  before.  And  thirdly,  there  is  Hill  lefg 
reafon  to  expedl  any  unnatural  change  to  liappen 
to  the  child  after  its  birth  from  the  diffei:ence  of 
the  milk  it  now  takes ;  becaufe  it  has  acquired 
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a  ftomach,  and  lungs,  and  glands,   of  fafEcient 
power  to  decompofe  and  rocombine  the  milk ; 
and  thus  to  prepare  from  it  the  various  kinds  of 
nutritious  particles,  which  the  appetencies  of  the 
various  fibrils  or  nerves  may  require. 

From  all  this  reafoning  I  would  conclude, 
that  though  the  imagination  of  the  female  may- 
be fuppofed  to  afFeft  the  embrj^on  by  producing 
a  difference  in  its  early  nutriment;  yet  that  no 
fuch  power  can  affedl  it  after  it  has  obtained  a 
placenta,  and  other  organs ;  which  may  fcle6l  or 
change  the  food,  which  rs  prefented  to  it  either  in 
the  liquor  amnii,  or  in  the  milk.  Now  as  the 
eggs  in  pullets,  like  the  feeds  in  vegetables,  are 
produced  gradually,  long  before  they  are  impreg- 
nated, it  does  not  appear  how  any  fudden  efFedl 
of  imagination  of  the  mother  at  the  time  of  im- 
pregnation can  produce  any  confiderable  change 
in  the.  nutriment  already  thus  laid  up  for  the  ex- 
pcifted  or  dcfired  erobry^on.  And  tfiat  hence  any 
changes  of  the  embryon^  except  thofe  uniform 
ones  in  the  production  of  mules  and  mulattoes, 
more  probably  depend  on  the  imagination  of  the 
male  parent.  At  the  fame  time  it  fecms  manifeft, 
that  thofe  monftrous  births,  which  confift  in 
fpme  djeficiencies  only,  or  fome  redundancies  of 
parts,  originate  from  the  deficiency  or  redun- 
dance of  the  firft  nutriment  prepared  in  the 
ovary,  or  in  the  part  of'  the  egg  immediately  fur- 
rounding  the  cicatricula,    as  defcribed  above; 

TOL.  II.  S  and 


Digitized  by  VjOOQ IC 


258  GENERATION.    Sect.  XXXIX,  6.  i. 

and  which  continues  fome  time  to  excite  the  firlt 
living  filament  into  adlion,  after  the  limple  ani- 
mal is  completed ;  or  ceafes  to  excite  it,  before 
the  complete  form  is  accompliflied.  The  for- 
mer of  thefe  circumftances  is  evinced  by  the  eggs 
with  double  yolks,  which  frequently  happen  to 
our  domefiicated  poultry,  and  which,  I  believe, 
arc  fo  formed  before  impregnation,  but  which 
would  be  well  worth  attending  to,  both  before 
and  after  impregnation  ;  as  it  is  probable,  fomc- 
thing  valuable  on  this  fubjeift  might  be  learnt 
from  them.  The  latter  circumftance,  or  that  of 
deficiency  of  original  nutriment,  may  be  deduced 
from  reverfe  analog}'. 

There  are,  however,  other  kinds  of  monflrous 
births,  which  neither  depend  on  deficiency  of 
parts,  or  fupernumcrary  ones ;  nor  are  owing  to 
the  conjunction  of  animals  of  different  fpecies ; 
but  which  appear  to  be  new  conformations,  or 
new  difpofitlons  of  parts  in  refpedl  to  each  other, 
and  which,  like  the  variation  of  colours  and  forms 
of  our  domefticated  animals,  and  probably  the 
Icxual  parts  of  all  animals,  may  depend  on  the 
imagination  of  the  male  parent,  which  we  now 
come  to  confiden 

VI.  1 .  Tiie  nice  a6lions  of  the  extremities  of 
our  various  glands  are  exhibited  in  their  various 
produ<5lions,  which  arc  believed  to  be  made  by 
the  gland,  and  not  previoufly  to  exift  as  fuch  in 
the  blood.  Thus  the  glands,  which  conftitute 
the  liver,  make  bile ;  tfaofc  of  the  ftomach  make 
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gaftric  acid  ;  thofe  beneath  the  jaw,  faliva ;  thofe 
of  the  ears,  ear-wax;  and  the  like,  Everjrkind 
of  ^land  muft  poflefs  a  peculiar  irritability,  and 
probably  a  fenfibility,  at  the  early  ftate  of  its  ex- 
iftence  ;  and  mull:  be  furnifhed  with  a  nerve  of 
fenfe,  or  of  motion,  to  perceive,  and  to  fele6i:, 
and  to  combine  the  particles,  which  compofe  the 
fluid  it  fecretes.  And  this  nerve  of  fenfe  which 
perceives  the  different  articles  which  compofe  the 
blood,  muft  at  leaft  be  conceived  to  be  as  fine 
and  fubtile  an  organ,  as  the  optic  or  auditory 
nerve,  which  perceives  light  or  found.  See  Se6U 
XIV.  9. 

'  But  in  nothing  is  this  nice  action  of  the  ex- 
tremities of  fhe  blood-  veflcls  fo  wonderful,  as  in 
the  produ6lion  of  contagious  matter.  A  fmall 
drop  of  variolous  contagion  difFufed  in  the  blood, 
or  perhaps  only  by  being  infeited  beneath  the 
cuticle,  after  a  time,  (as  about  a  quarter  of  a  lu- 
nation,) excites  the  extreme  veflcls  of  the  It  in 
into  certain  motions,  which  produce  a  fimilar 
contagious  material,  filling  with  it  a  thoufand 
puflulcs.  So  that  by  irritation,  or  by  fcnfation 
in  confequcnce  of  irritation,  or  by  aflbciation  of 
motions,  a  material  is  formed  by  the  extremities 
of  certain  cutaneous  veflels,  exa6lly  fimilar  to  the 
Simulating  material,  which  caufed  the  irritation, 
or  confequent  fenfalion,  or  aflbciation. 

Many  glands  of  the  body  have  their  motions, 
and  in  confequcnce  their  fecreted  fluids,  afledied 
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by  pleafurablc  or  painful  ideas,  lince  tbey  arc  ia 
many  inflances  influenced  by  fenfitive  aifoeia* 
tions,  as  well  as  by  the  irritations  of  the  particles 
of  the  palling  blood.  Thus  the  idea  of  meat,  ex- 
cited in  the  minds  of  hungry  dogs,  by  their  fenfe 
of  vilion,  or  of  fmell,  incrcafes  the  difcharge  of 
faliva,  both  in  quantity  and  vifcidity ;  as  is  feen 
in  its  hanging  down  in  threads  from  their  mouths^ 
as  they  ftand  round  a  dinner-table.  The  feiiia- 
tions  of  pleafure,  or  of  pain,  of  peculiar  kinds> 
excite  in  the  fame  manner  a  great  difcharge  of 
tears ;  which- appear  alfo  to  be  more  faline  at  th» 
time  of  their  fccretion,  from  their  inflaming  the 
eyes  and  eye-lids.  The  palenefs  fix)m  fear,  and 
the  blulh  of  Iharoe,  and  of  joy,  are^ther  inflan* 
ces  of  the  efFedls  of  painful  or  pleafurable  fenfe- 
tions,  on  the  extremities  of  the  arterial  fyfiem. 

It  is  probable,  that  the  pleafurabkrfenfatiort, 
excited  in  the  ftomach  by  fpod,  ag  well  as  its  ir- 
ritation, contributes  to  excite  into  a<ftion  the 
gaflric  glands,  and  to  produce  a  greater  fecretion 
of  their  fluids.  The  fame  probably  occurs  in  tht 
fccretion  of  bile ;  .  that  is,  that  the  pleafurable 
fenfation  excited  in  the  fl^omach,  affefts  this  fc- 
cretion by  fenfitive  aflbciation,  as  well  as  by  ir- 
ritative aflbciation. 

And  laftly  it  would  fecm,  that  all  the  glands  la- 
the body  have  their  fecreted  fluids  afie6led,  in 
quantity  and  quality,  by  the  pleafurable  or  pain- 
ful fcnfations,    which    produce   or    accompany 
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&ofe  fccretions.  And  that  the  pleafurable  fen- 
iktions  arifing  from  thefe  fccretions  may  confti* 
tutc  the  unnamed  pleaftire  of  exiftence,  which  is 
contrary  to  what  is  meant  by  tasdium  vitae,  or  en- 
nui ;  and  by  which  we  fometimes  feel  ourfelvei 
^appy,  without  being  able  to  afcribc  it  to  any 
mental  caufe,  as  after  an  agreeable  meal,  or  in 
the  beginning  of  intoxication. 

Now  it  would  appear,  that  no  fccretion  or  ei- 
cretion  of  fluid  is  attended  with  fo  much  agree- 
able fenfation,  as  that  of  the  femen ;  and  it  would 
dience  follow,  that  the  glands,  which  perform 
this  fecretion,  are  more  likely  to  be  much  afFeft- 
cd  by  their  catenations  with  pleafurable  fenfa- 
tions.  This  icitcumflance  is  certain,  that  raucit 
UK>rt  of  this  fluid  is  produced  in  a  given  time^ 
when  the  obje<ft  of  its  exciufion  is  agreeable  to 
the  mind." 

2.  A  forcible  argument,  which  fliews  the  ne* 
oefiity  of  pleafurable  fenfation  to  copulation,  is^ 
th?t  the  ail  cannot  be  performed  without  it  5 .  it 
is  cafily  interrupted  by  the  pain  of  fear  or  bafh- 
fulnefs ;  and  no  eflbrts  of  volition  or  of  irrita- 
tion can  efic6t  this  procefs,  except  fuch  las  induce 
pleafurable  ideas  or  fcnfations.  See  Se<ft.  XXXIII. 
1.  1. 

A  curious  analogical  circumftance  attending 
hermaphrodite  infe6ls,  as  fnails  and  worms,  ftill 
farther  illuftrates  this  theory;  if  the  fnail  or 
worm  could  have  impregnated  itfelf^  there  might 
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have  been  a  faving  of  a  large  male  apparatus;  but 
as  this  is  not  fo  ordered  by  nature,  but  each  fnail 
and  worm  reciprocally  receives  and  gives  impreg- 
nation, it  appears,  that  a  pleafurable  excitation 
fccms  alfo  to  have  been  required. 

This  wonderful  circumflance  of  many  infcAs 
being  hermaphrodites,  and  at  the  fame  lime 
not  having  power  to  impregnate  tliemfelves,  is 
attended  to  by  Dr.  Lifter,  in  his  Exercitationes 
Anatom.  de  Limacibus,  p.  145 ;  who,  amongft 
many  other  final  caufes,  which  he  adduces  to  ac-. 
count  for  it,  adds,  ut  tam  triftibus  et  frigidis  ani- 
malibus  majori  cum  voluptate  perficiatur  venus. 

There  is,  however,  another  final  caufc,  to  which 
this  circumftance  may  be  imputed :  it  was  obferv- 
ed  above,  that  vegetable  buds  and  bulbs,  which 
are  produced  without  a  mother,  are  always  exa<ft 
refemblances  of  their  parent ;  as  appears  in  graft- 
ing fruit-^trees,  and  in  the  flower- buds  of  the 
dioiceous  plants,  which  are  always  of  the  fame 
fex  on  the  fame  tree ;  hence  thofe  hermaphrodite 
infers,  if  they  could  have  produced  young  with- 
out a  mother,  would  not  have  been  capable  of 
that  change  or  improvement,  which  is  feen^  in 
all  other  animals,  and  in  thofe  vegetables,  which 
are  procreated  by  the  male  erabryon  received  and 
noujrifhed  by  the  female.  And  it  is  hence  pro- 
bable, that  if  vegetables  could  only  have  been 
produced  by  buds  and  bulbs,  and  not  by  fexual 
generation,  that  there  would  not  at  this  time 
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have  exifted  one  thoufandth  part  of  their  prefent 
number  of  fpccies;  which  have  probably  been 
originally  mule-produ6lions ;  nor  could  any  kind 
of  improvement  or  change  have  happened  to 
tfaem,,  except  by  the  difference  of  foil  or  climate. 

3.  I  conclude,  that  the  imagination  of  the  male 
at  the  time  of  copulation,  or  at  the  time  of  the 
fecretion  of  the  femcn,  may  fo  afFecft  this  fecrc- 
tion  by  irritative  or  fenfitive  affociation,  as  de- 
fcribed  in  No.  V.  l.  of  this  feAion,  as  to  caufe 
the  produ6Uon  of  fimilarity  of  fonn  and  of  fea- 
tures, with  the  diftindion  of  fex ;  as  the  motions 
of  the  chiflTel  of  the  turner  imitate  or  correfpond 
with  thofe  of  the  ideas  of  the  artift.  It  is  not 
here  to  be  underftood,  that  the  firft  living  fibre, 
wtiich  is  to  form  an  animal,  is  produced  with 
any  fimilarity  of  form  to  the  future  animal ;  but 
with  propenfities,  or  appetences,  which  Ihall  pro- 
duce by  accretion  of  parts  the  fimilarity  of  form, 
feature,  or  fex,  correfponding  to  the  imagina- 
tion of  the  father. 

Our  ideas  are  movements  of  the  nerves  of  fenfe, 
as  of  the  optic  nerve  in  recolleAing  vifiblc  ideas, 
fuppofe  of  a  triangular  piece  of  ivory.  The  fine 
inpving  fibres  of  the  retiiia  a<9:  in  a  manner  to 
which  I  give  the  name  of  white  ;  and  this  a<9ion 
18 confined  to  a  defined  part  of  it;  to  which  fi- 
gure I  give  the  name  of  triangle.  And  it  is  a 
preceding  pleafurable  fehfation  exifting  in  my 
mind^  which  occafions  me  to  produce  this  parr. 
S  4  .    ticular 
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ticular  motion  of  the  retina,  when  no  trikngle  irf 
prefent.  Now  it  is  probable,  that  the  a&ing 
fibres  of  the  ultimate  terminations  of  the  fecret* 
ing  apertm-es  of  the  veffels  of  the  teftcs,  are  m 
fine  as  thofe  of  the  retina  ;  and  that  they  are 
liable  to  be  thrown  into  that  peculiar  ailion, 
which  marks  the  fex  of  the  fecreted  embryon,  by 
fympathy  with  the  pleafurabl^  motions  of  the 
nerves  of  vifion  or  of  touch  ;  that  is,  with  certain 
ideas  of  imagination.  From  hence  it  would  ap- 
pear, that  the  world  has  long  been  miftaken  ii 
afcribing  great  power  to  the  imagination  of  the  fe^ 
male,  whereas  from  this  account  of  it,  the  real 
power  of  imagination,  in  the  a6l  of  generation, 
belongs  folely  to  the  male.     See  Seft.  XII.  3.  3. 

It  may  be  objedted  to  this  theory,  that  a  man 
may  be  fuppofed  to  haivc  in  his  mind,  tlie  idea  of 
the  form  and  features  of  the  female,  rather  than 
his  own,  and  therefore  there  fhould  be  a  greater 
number  of  fernale  births.  On  the  contrary,  the 
general  idea  of  our  own  form  occurs  to  every  one 
almoft  perpetually,  and  is  termed  conJ(j:ipufnefs 
of  bur  exiflence,  and  thus  may  efFedt,  that  the 
number  of  males  furpafles  that  of  females.  Sec 
Sea.  XV.  3.  4.  and  XVIII.  13.  And.  what  fur- 
ther  confirms  this  idea  is,  that  the  male  children 
moft  frequently  refemble  the  father  in  form,  or 
feature,  as  well  as  in  iex ;  and  the  female  moflr 
firequcntly  refemble  the  mother,  in  feature,  and 
form,  as  well  as  in  fex. 
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It  may  again  be  cA)je6lcd,  if  a  female  child 
fometimes  refembles  the  father,  and  a  male  child 
tiite  mother,  the  ideas  of  the  father,  at  the  time  of 
procreation,  muft  fuddenly  change  from  himfelf 
to  the  mother,  at  the  very  inftant,  when  the  em- 
bryon  is  fecreted  or  formed.  Thw  difficulty 
-ceafes  when  we  confider,  that  it  is  as  eafy  to  form 
an  idea  of  feminine  featm:^s  with  male  organs  of 
fcprodudlion,  or  of  male  features  with  female 
ones,  as  the  contrary;  as, we  conceive  the  idea 
of  a  fphinx  or  mermaid  as  eafily  and  as  diftinctly 
US  of  a  woman.  Add  to  this,  that  at  th6  time 
of  procreation  the  idea  of  the  male  organs,  and 
of  the  female  features,  are  often  both  excited  at 
the  fame  time,  b^  contact,  or  by  vifion. 

I  aflt,  in  my  turn,  is  the  fex  of  the  embryon 
produced  by  accident  ?  Certainly  whatever  is 
produced  has  a  caufe;  but  when  this  catnfe  is 
too  minute  for  our  comprehenfion,  the  efFeA  is 
faid  in  common  language  to  happen  by  chance, 
as  in  throwing  a  certain  number  on  dice.  Now 
what  caufe  can  occafionally  produce  the  male  or 
femate  ch^ra<Sler  of  the  embryon,  but  the  pecii- 
•  liar  actions  of  thofe  glands,  which  form  the  em- 
bryon ?  And  what  can  influence  or  govern  thefc 
a(5lions  of  the  gland>  but  its  aflbciations  or  cate- 
nations with  other  fenfitive  motions  ?  Nor  is 
this  more  extraordinary,  than  that  the  catenations 
of  irritative  motions  with  the  apparent  vibrations 
of  ,obj6^s  at  fea  Ihould  produce  fickncfs  of  the 
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ftomach ;  or  that  a  naufcous  ftory  (hould  occafion 
vomiting. 

4.  An  argumertt,  which  evinces  the  efFe<ft  of 
imagination  on  the  firft  rudiment  of  theembryon, 
may  be  deduced  from  the  produ<?lion  of  fome  pe- 
culiar monfters.  Such,  for  inftance,  as  thofc. 
which  have  two  heads  joined  to  one  body,  and 
thofe  which  have  two  bodies  joined  to  one  head ; 
of  which  frequent  examples  occur  amongft  our 
domefticated  quadrupeds,  and  poultry.  It  isab- 
furd  to  luppofe,  that  fuch  fiDrms  could  exift  in 
primordial  germes,  as  explained  in  No.  IV.  4.  of^ 
this  fciftion.  Nor  is  it  poflible,  that  fuch  defor- 
mities could  be  produced  by  the  growth  of  two 
embryons,  or  living  filaments ;  which  fliould  af. 
tcrwards  adhere  together ;  as  the  head  and  tail 
part  of  different  polypi  are  faid  to  do  (Blumen^ 
bach  on  Generation,  Cadell,  London) ;  fincc  in 
that  cafe  one  embryon,  or  living  filament,  muft 
have  begun  to  form  one  part  firft,  and  the 
other  another  part  firft.  But  fuch  monftrou$ 
conformations,  become  lefs  difficult  to  com- 
prehend, when  they  are  confidered  as  an  ef- 
fedl  of  the  imagination,  as  before  explained,  on 
the  living  filament  at  the  time  of  its  fecretion ; 
and  that  fuch  duplicature  of  limbs  was  produced 
by  accretion  of  new  parts,  in  confequence  of  pro- 
penfities,  or  animal  appetencies,  thus  acquired 
from  the  male  parent. 

For  inftance,  I  can  conceive,  if  a  turkey-cock 
Ihould  behold  a  rabbit,  or  a  fi'og,  at  the  time  of 
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procreation,  that  it  might  happen,  that  a  forcible 
or  even  a  pleafurable  idea  of  the  form  of  a  qua- 
druped might  fo  occupy  his  imagination,  as  to 
caufe  a  tendency  in  the  nafcent  filament  to  re- 
femble  fuch  a  form,  by  the  appolition  of  a  du- 
plicaturc  of  limbs.  Experiments  on  the^  produc- 
tion of  mules  and  monfters  would  be  worthy  the 
attention  of  a  Spallan^ani,  and  might  throw  much 
light  upon  the  fubjedt,  which  at  prefent  mull  be 
explained  by  conjedlural  analogies. 

The  wonderful  efFc6l  of  imagination,  both  in 
.  the  male  and.  female  parent,  is  fliewn  in  the  pro* 
du6tion  of  a  kind  of  milk  in  the  crops  both  of 
the  male  and  female  pigeons  after  the  birth  of 
their  young,  as  obferved  by  Mr.  Hunter,  and 
mentioned  before.  To  this  fhould  be  added, 
that  there  are  fome  inftances  of  men  having  had 
milk  fccreted  in  their  breafts,  and  who  have 
given  fuck  to  children,  as  recorded  by  Mr.  Buf- 
fon.  This  eflfe6t  of  imagination,  of  both  the 
male  and  female  parent,  feems  to  have  been  at- 
tended to  in  very  early  times ;  Jacob  is  faid  not 
^nly  to  have  placed  rods  of  trees,  in  part  ftripped 
of  their  bark,  fo  as  to  appear  fpotted,  but  alfo 
to  have  placed  fpotted  lambs  before  the  flocks,  at 
the  time  of  their  copulation.  Genefis,  chap.  xxx. 
verfe  40. 

5.  In  refpeil  to  the  imagination  of  the  mother, 
it  is  difficult  to  comprehend,  how  this  can  pro-, 
duce  any  alteration  in  thef  fetus,  except  by  affcA- 
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ing  the  nutriment  laid  up  for  its  firftreccptioni 
asdefcribed  in  No.  V.  2.  of  this  fedlion,  or  by 
affedling  the  nouriftiment  or  oxygenation  with? 
which  Ihe  fupplies  it  afterwards.  Perpetual  atar' 
iety  may  probably  atffeA  the  fecrettori  of  the  li- 
quor amnii  into  the  uterus,  as  it  enfeebles  thd 
whole  fyftem ;  and  fiidden  iear  is  a  frequent 
caufe  of  mifcarriage ;_  for  fear,  contrary  to  joyy 
dccreafes  for  a  time  the  adlion  of  the  cxtriemitieK 
of  the  arterial  fyftem ;  hence  fudden  palenefs  fuc- 
ceeds,  and  a  fhrinking  or  contraftion  of  the  vef- 
fels  of  the  Ikin,  and  other  membranes,  fiy  thirf 
circumftance,  I  imagine,  the  terminations  of  the 
placental  veflfels  are  detached  from  their  adhe- 
ions,  or  infertions,  into  the  membtane  of  the 
uterus ;  and  the  death  of  the  child  fucceeds^  and 
confequent  mifcarriage. 

Of  this  I  recolIc6l  a  remarkable  inftaiicc,  which 
coidd  be  afcribed  to  no  other  caufe,  and  which 
I  ihall  therefore  relate  in  few  words.  A  healthy 
young  woman,  about  twenty  years  of  age,  hatf 
been  about  five  months  ptegnant,  arid  going' 
down  into  her  cellar  to  draw  fom6  beer,  warf 
frighted  by  a  fervant  boy  flarting  up  from  bcr 
hind  the  barrel,  where  he  had  concealed  hitnfelf 
with  *  defign  to  alarm  the  maid-fcrvant,  for 
whom  he  miftook  his  miftrcfs.  She  cafne  wJ6h 
difficulty  up  flairSy  began  to  flood  imriiediately, 
and  mifcaErried  in  a  few  hours.    She  has  fine* 
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borne  fcvcral  children,  nor  ever  had  any  ten- 
dency to  nufcany  of  any  of  tliem. 

In  refpe<ft  to  the  power  of  the  iraagination  of  the- 
male  over  the  form,  colour,  and  fex  of  the  pro- 
geny, the  following  inllances  have  fallen  under 
my  ob&rvation,  and  may  perhaps  be  found  not 
very  unfrequent,  if  they  were  more  attended  to, 
I  am  acquainted  witli  a  gentleman,  who  has  one 
child  with  dark  hair  and  eyes,  though  his  lady 
and  himfclf  have  light  hair  and  eyes ;  and  their 
other  four  children  are  like  their  parents.  (!>n 
-obferving  this  diffimilarity  of  one  child  to  the 
others  he  affured  me,  that  he  believed  it  was  his 
own  imagination,  that  ^Itoduced  the  difference  ; 
and  related  to  me  the  following  ftory.  He  faid; 
that  when  his  lady  lay  in  of  her  third  child,  he 
became  attached  to  a  daughter  of  one  of  his  in- 
ferior tenants,  and  offered  her  a  bribe  for  her  fa- 
vours in  vain ;  and  afterwards  a  greater  bribe, 
and  was  equally  unfucccfsful  ;  that  the  form  of 
this  girl  dwelt  much  in  his  mind  for  fome  w^eks, 
^nd  that  the  next  child,  which  was  the  dark-eyed 
young  lady  above  mentioned,  was  exceedingly 
like,  in  both  features  and  colour,  to  the  young 
woman  who  refufed  his  addrcfles. 

To  this  inftance  I  muft  add,  that  I  have  known 
two  families,  in  which,  on  account  of  an  intailed 
efiate  in  expc(5>ation,  a  male  heir  was  moft 
eagerly  deiired  by  the  father ;  and  on  the  con- 
trary, girls  were  produced  to  the  fcventh  in  one, 
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and  to  the  ninth  in  another ;  and  then  they  had 
each  of  them  a  fon.  I  conclude,  that  the  great 
defire  of  a  male  heir  by  the  father  produced  ra- 
ther a  difagreeable  than  an  agreeable  fenfation  j 
and  that  his  ideas  dwelt  more  on  the  fear  of  ge- 
nerating a  female,  than  on  the  pleafurable  fen- 
fations  or  ideas  of  his  own  male  form  or  organs 
at  the  time  of  copulation,  or  of  the  fecretion  of 
the  femen  ;  and  that  hence  the  idea  of  the  female 
charader  was  more  prefent  to  his  mind  than  that 
of  the  male  one  ;  till  at  length  in  defpair  of  ge- 
nerating a  male  thefe  ideas  ceafed,  and  thofe  of 
the  male  character  prefided  at  the  genial  hour. 

6.  Hence  I  conclude,  that  the  afit  of  genera- 
tion cannot  exift  without  being  accompanied 
with  ideas,  and  that  a  man  muft  have  at  that 
time  either  a  general  idea  of  his  own  male  form,  or 
of  the  form  of  his  male  organs ;  or  an  idea  of  the 
female  form,  or  of  her  organs;  and  that  this 
marks  the  fex,  and  the  peculiar  refemblances  of 
the  child  to  either  parent.  From  whence  it 
would  appear,  that  the  phalli,  ^yhich  were  hung 
roimd  the  ijecks  of  the  Roman  ladies,  or  worn 
in  their  hair,  might  have  ejfFe6l  in  pi'oducing  a 
greater  prof)ortion  of  male  children  ;  and  that 
the  calipsedia,  or  art  of  begetting  beautiful  chil- 
dren, and  of  procreating  either  males  or  females, 
may  be  taught  by  affedling  the  imagination  of 
the  male-parent ;  that  is,  by  the  fine  extremi- 
ties of  the  feminal  glands  imitating  the  anions  of 

tlic 


Digitized  by  VjOOQ IC 


Sect.  XXXIX.  7.  i.    GENERATION.  i;i 

the  organs  of  fenfe  either  of  fight  or  touch.  But 
the  manner  of  acconr>pliihing  this  cannot  be  un- 
folded with  fufficient  delicacy  for  the  public  eye ; 
but  may  be  worth  the  attention  of  thofe,  who 
are  ferioufly  interefted  in  the  procreation  of  a 
male  or  female  child. 

Recapitulation. 

VII.  1 .  A  certain  quantity  of  nutritive  particlei 
are  produced  by  the  female  parent  before  impreg- 
nation, which  require  no  further  digeftion,  fecre- 
tion,  or  oxygenation.  Such  are  fcen  in  the  unim- 
pregnated  eggs  of  birds,  and  in  the  unimpregnat- 
cd  feed-veflels  of  vegetables. 

a.  A  living  filament  is  produced  by  the  male, 
which  being  inferted  amidft  thcfe  firil  nutritive 
particles,  is  ftimulated  into  a<5lion  by  them  ;  and 
in  confequence  of  this  acSlion,  fome  of  the  nutri- 
tive particles  are  embraced,  and  added  to  the 
original  living  filament ;  in  the  fame  manner  as 
common  nutrition  is  performed  in  the  adult 
animal. 

3.  Then  this  new  organization,  or  additional 
part,  becomes  fljmulatedby  the  nutritive  particles 
in  its  vicinity,  and  fenfation  is  now  fuperadded  to 
irritation ;  and  other  particles  are  in  confequence 
embraced,  and  added  to  the  living  filament ;  as 
is  feen  in  the  new  granulations  of  flefli  in  ulcers. 

By  the  power  of  aflbciation,  or  by  irritation, 
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tine  p^ts  already  produced  continue  their  mo-  ' 
tionSj  and  new  ones  are  added  by  fenfation,  Z9 
above  njentioi^ed ;  and  laftly  by  volitiofi,  which  ^ 
laft  fenforial  power  is  proved  to  exift  in  the  fetus 
in  its  maturer  age,  becaufe  it  has  evidently  pe- 
riods of  adivity  and  of  fleeping;  which  laft  i^' 
another  word  for  a  temporary  fufpenfion  of  vo- 
lition. 

The  original  living  filament  may  be  conceived 
to  poiTcfs  a  power  of  repulfing  the  particles  ap- 
plied to  certain  parts  of  it,  as  well  as  of  embrac- 
ing others,  which  ftimulate  other  parts  of  it ; 
as  thefe  powers  exill  in  different  parjts  of  the 
mature  animal ;  thus  the  mouth  of  every  gland 
embraces  the  particles  or  fluid,  which  fuit  it^ 
appetency ;  and  its  e;xcretory  du6t  repulfes  thofe 
particles,  which  are  difagreeable  to  it. 

4.  Thus  the  outline  or  miniature  of  the  new 
animal  is  produced  gradually,  but  in  no  great 
length  of  time;  becaufe  the  original  nutritive 
particles  require  no  previous  preparation  by  di- 
geflion,  fecretion,  and  oxygenation :  but  require 
fimply  thefele£lion  and  appofition,  which  k  per- 
formed by  the  living  filament.  Mr.  Blqmenbach 
fays,  that  he  pofleffes  a  human  fetus  of  only  five 
weeks  old,  which  is  the  fize  of  A  commop  bee, 
and  has  all  the  features  of  the  face,  every  finger, 
and  every  toe  complete ;  and  in  which  the  organs 
of  generation  are  diftindlly  feen.  P.  76.  In  ano- 
ther fetus^  whofe  head  was  not  larger  than  a  v 
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pea,  the  whole  of  the  bails  of  the  fkuU  with  all 
its  depreffions,  apertures,  and  procefles,  were 
marked  in  the  moft  fharp  and  difiin6t  rnanner, 
though  without  any  offification.     lb. 

5.  In  forte  cafes  by  the  nutriment  originally 
depofited  by  the  mother  the  filament  acquired 
parts  not  exadtly  fimilar  to  thofc  of  the  father,  as 
in  the  produ6lion  of  mules  and  mulattoedk  In 
other  cafes,  the  deficiency  of  this  original  nutri- 
ment caufcs  deficiencies  of  the  extreme  parts  of 
the  fetus,  which  arc  laft  formed,  as  the  fingers, 
toes,  lips.  In  other  cafes,  a  duplicature  of  limbs, 
is  caufed  by  the  ftiperabimdance  of  this  Original 
nutritive  fluid,  as  in  the  double  yolks  of  eggs^ 
and  the  chickens  from  them  with  four  legs  and 
four  wings.  But  the  produdlion  of  other  raon- 
fters,  as  thofe  with  two  heads^  or  with  parts 
placed  in  wrong  fituations,  feems  to  arife  from 
the  imagination  of  the  father  being  in  fomc  man- 
ner imitated  by  the  extreme  veflTcls  .of  the  (*eminal 
glands ;  as  the  colours  of  the  fpots  on  eggs,  and 
the  change  of  the  colour  of  the  hair  and  feathers 
of  animals  by  domeftication,  may  be  caufed  in 
the  fame  manner  by  the  imagination  of  tho 
mother. 

6.  The  living  filament  is  a'  part  of  the  father, 
and  has  therefore  certain  'propenfit jes,  or  appe- 
tencies, which  beldng  to  him  ;  which  may  have 
been  gradually  acquired  during  a  million^. of 
generations^  even  from  the  infancy  of  tlic  habi- 
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^Ic  earth  ;  ^nd  which  now  poflclle^  fuph  pro* 
perties,  a9  would  render,  by  the  appoiiticm  of 
nutritious  particles,  the  new  fetu$  cxa6Uy  iimilar 
to  the  father ;  as  occurs  in  the  buds  and  bjulbs  of 
vegetables,  and  in  the  polypus,  and  taenia  or 
tape-worm.  But  as  the  firft  nutriment  is  fup- 
plied  by  the  mother,  and  therefore  i-efembles  iucfar 
nutritive  particles,  as  have  been  ufed  for  her 
own  nutriment  or  growtib,  the  progeny  takes  in 
part  the  likenefs  of  the  mother. 

Other  limilarities  of  the  excitability,  or  of  the 
form  of  the  male  parent,  fuch  as  the  broad  w 
parrow  Ihoulders,  or  fuch  as  confiitute  certaia 
hereditary  difeaiiesy  as  fcrofula,  epilepfy^  in* 
lanity,  have  their  ohgin  produced  in  o%ke  or  per-t 
haps  two  generations;  as  in  the  progeny  of  thofe 
who  drink  t^wh  vinous  fpirits ;  and  thofe  bere« 
ditary  propienlities  ceafe  again,  as  I  have  obferved^ 
if  one  or  two  fober  genenitions  fuccecd ;  other- 
wife  the  family  becojxtes  extin6k. 

This  living  filament  from  the  father  is  alfo 
liable  to  have  its  propeniiti^s,  or  appetencies^ 
altered  at  the  time  of  its  produiSlipn  by  the  ima^ 
ginatipn  of  the  male  parent ;  the  extremities  of 
the  femiBal  glands  imitating  the  motions  of  the 
oigans  of  fenfe ;  and  thiis  the  fex  of  the  embryon 
is  produced ;  which  n^ay  be  thus  mafie  ^  male 
or  a  feo^aie  by  afFe^is^g  the  im^gi^^tip;^^  i)f;  thq 
&ther  at  th^  time  qf  impxj^gi^tiop,.    ^  ^i^i 

XXXIX.  6. 3.  and  7. 
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7.  After  the  fetus  is  thus  completely  formed 
together  with  its  umbilical  veflels  and  placenta, 
it  is  now  fupplied  with  a  diflferent  kind  o(  food, 
as  appears  by  the  difference  of  confiftency  of  th6 
different  parts  of  the  white  of  the  egg,  and  of  the 
liquor  amnii,  for  it  has  now  acquired  organs  for 
digeftion  or  fecretion,  and  for  oxygenation^ 
though  they  are  as  yet  feeble;  which  can  in 
fomc  degree  change,  as  well  as  feled,  the  nutri- 
tive particles,  which  are  now  prefented  to  it.  But 
may  yet  be  afl^6led  by  the  deficiency  of  the 
quantity  of  nutrition  fupplied  by  the  mother,  or 
by  tha  degree  of  oxygenation  fupplied  to  its 
placeiua  by  the  maternal  blood. 

The  augmentation  of  thie  complete  fetus  by 
additional  particles  of  nutriment  is  not  adcom- 
ptifhed  by  diftention  only,  but  by  appofition  to 
every  part  both  external  and  internal ;  each  of 
which  acquires  by  animal  appetencies  the  new 
addition  of  the  particles  which  it  wants.  And 
hence  the  enlarged  parts  are  kept  fimilar  to  their 
prototypes,  and  may  be  faid  to  be  extended ;  but 
their  extenfion  muft  be  conceived  only  as  a  necef- 
»fary  confequence  of  the  enlargement  of  all  their 
parts  by  appofition  of  new  particles. 
*  Hence  the  new  appofition  of  parts  is  not  pro- 
duced by  capillary  attraftion,  becaufe  the  whole 
is  extended ;  whereas  capillaiy  attra(5^ion  would 
rather  tend  to  bring  the  fides  of  flexible  tubes 
together,  and  not  to  dificnd  fhcm.     Nor  is  it 
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produced  by  chemical  affinities,  for  then  a  folu- 
tion  of  continuity  would  fucceed,  as  when  fugar 
is  diflblved  in  water ;  but  it  is  produced  by  an  * 
animal  proccfs/which  is  the  confequence  of  irri- 
tation, or  fenfdtion ;  and  which  may  be  termed 
animal  appetcr.cy. 

This  is  further  evinced  from  experiments,which 
have  been  inflituted  to  Ihew,  that  a  living  mufclc 
of  an  animal  body  rtquircs  greater  force  to  break 
it,  than  a  fi:uilar  mufcle  of  a  dead  body.  Which 
evinces,  that  be  fides  the  attra6lion  of  cohelion, 
which  all  matter  poflefles,  and  befides  the  che- 
mical attra6lions  of  affinities,  which  hold  many 
bodies  togelher,  there  is  an  animal  adhefion, 
which  adds  vigour  to  thefe  common  laws  of  the 
inanimate  world. 

8.  At  the  nativity  of  the  child  it  depofits  the 
placenta  or  gills,  and  by  expanding  its  lungs 
acquires  more  plentiful  oxygenation  from  the 
currents  of  air,  which  it  muft  now  continue  per- 
petually to  refpirc  to  the  end  of  its  life  ;  as  it  now 
quits  the  liquid  element,  in  which  it  was  pro- 
duced, and  like  the  tadpole,  when  it  changes  into 
a  frog,  becomes  an  aerial  animal. 

9.  As  the  habitable  parts  of  the  earth  liave 
been,  and  continue  to  be,  perpetually  increafing 
by  the  production  of  fea-fliells  and  corallines, 
and  by  the  recrements  of  other  animals,  and 
vegetables;  fo  from  the  beginning  of  the  ex- 
iflence  of  this  terraqueous  globe,  the  animals, 

which 
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which  inhabit  it,  have  conflantly  improved,  and 
arc  ftill  in  a  ftate  of  progreffive  improvement. 

This  idea  of  the  gradual  generation  of  all 
things  feems  to  have  been  as  familiar  to  the  an- 
cient philofophers  as  to  the  modern  ones  ;  and  to 
have  given  rife  to  the  beautiful  hieroglyphic 
figure  of  the  ir^orov  mv,  or  firft  great  egg,  produced 
by  NIGHT,  that  is,  whofe  origin  is  involved  in 
obfcurity,  and  animated  by  e^oc,  that  is,  by  Di- 
vine Love;  from  whence  proceeded  all  things 
which  exift. 

jdppendlx.  » ' 

VIIL  1.  Since  tlie  former  publication  of  the 
preceding  SecSlion  on  Generation,  I  have  been 
induced  in  my  treatifc  on  Phytologia,  to  give 
more  attention  to  the  lateral  or  folitary  genera- 
tion of  vegetables  in  the  produdion  of  their  buds, 
hoping  from  thence  to  throw  fome  light  on  their 
fexual  generation  in  the  produ6lion  of  feeds ; 
and  in  confequence  on  the  propagation  of  more 
perfect  animals,  which  I  ihall  here  relate,  believ- 
ing that  it  may  intereft  the  philofophical  reader, 
obferving  only,  that  by  the  vegetable  fa<9:s  here 
attended  to,  I  am  now  induced  to  believe,  that 
the  embryons  of  complicate  animal  and  vegetable 
bodies  are  not  formed  from  a  lingle  filament  as ' 
above  delivered ;  but  that  their  ftru(5lure  com- 
mences in  many  parts  at  the  fame  time,  though  it 

T3  i^ 


Digitize'd  by  VjOOQ IC 


it;?  GENERATION.    Sect.  XXXIX- 8.  i. 

i^  probable,  that  the  moft  fimple  or  firft  exor- 
dium of  animation  was  begun  by  a  fingle  fila- 
ment, and  continues  to  do  fo  in  the  fpontaneous 
produ^ion  of  the  fraalleft  microfcopic  animals, 
which  do  not  appear  to  have  been  generated  by 
other  animalcula  fimilar  to  themfelves^  as  furthc? 
fjpoken  of  in  No.  11.  5.  of  this  Section. 

1.  It  is  Ihewn  at  large  in  the  work  above  men- 
tioned, that  every  bud  of  a  tree  is  an  individual 
vegetable,  and  confifts  of  the  plumula  or  kaf  at 
its  fummit,  of  a  long  caudex  extending  firom  thia. 
fummit  downwards  to  the  earth,  forming  a  fila- 
ment of  the  bark,  and  lazily  of  radicles  beneath 
the  foil :  it  is  alfo  fhewn,  that  every  bud  poffcflcs 
the  power  of  germination  or  reproduAion,  not 
only  in  the  axilla  of  the  leaf,  which  is  moft  com- 
mon, but  from  any  part  of  the  long  caudex 
gemmse  above  mentioned,  as  appears  from  new 
buds  fpringing  out  from  any  part  of  the  bark, 
when  the  top  of  a  branch  is  cut  off. 

*  Now  if  a  fcion  of  a  nonpareil  apple  be  in- 
p-aftcd  on  a  crab  ftock,  and  a  golden-pippin  be 
ingrafted  on  the  nonpareil,  what  happens?— 
The  caudex  of  the  bud  of  the  golden-pippin  con- 
lifts  of  its  proper  abforbent  vefiels,  arteries,  and 
veins,  till  it  reaches  down  to  the  nonpareil  ftock; 
and  then  the  continuation  of  its  caudex  down- 
wards confifts  of  veffels  fitoilar  to  thofe  of  the 
nonpareil;  and  when  its  caudex  defcends  ftill' 
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lowtf,  it  con^s  of  vcffck  fimilar  to  thofe  of  the. 
crab-ftock. 

The  trath  of  this  is  fliewn  by  two  circum- 
ftanJcdl;  firft,  bccaufc  the  lower  parts  of  this 
eotopound  tree  will  occafionally  put  forth  bad* 
limiiar  to  the  original  flock.  And  fecondly,  be- 
caafe  in  fome  ihgraftid  trees,  where  a  quick- 
growing  fcion  has  bcfen  inferted  into  a  ffock  of 
flower  growth,  as  is  often  fcen  in  old  cherry- 
trees,  the  uf^er  part  of  the  trunk  of  the  tre6  has 
become  of  almoft  double  the  diaaaetcr  of  the 
lower  part.  Both  which  occurrences  fhew,  that 
the  lower  part  of  the  ti'unk  of  the  tree  continues 
to  be  of  the  fame  kind,  though  it  mufl  have  been 
fo  repeatedly  covered  over  with  new  circles  of 
wood,  bai'k,  and  cuticle. 

Now  as  the  caudex  of  each  bud,  which  paffes 
the  whole  length  of  the  trunk  of  the  tree,  arid 
forms  a  comnmnication  from  the  Upper  part  or 
plnmula,  to  the  lower  part  or  radicle,  mull:  con- 
fift  in  thefe  doubly  ingrafted  trees  of  thfee  dif- 
ferent kinds  of  caudexes,  refembling  thofe  of  the 
different  flocks  or  fcicms ;  we  acquire  a  know- 
ledge of  what  may  be  termed  a  lateral  or  patemill 
mule,  in  contradiftindlion  to  a  fexual  mule.  For 
sts  in  thefe  trees  thus  combined  by  ingraftmerit 
every  bud  has  the  upper  part  of  its  caudex  that 
of  a  golden-pippin,  the  middle  part  of  it  that  of 
a  nonpiareil,  and  the  lower  part  of  it  that  of  a 
crab;  if  thefe   caudexes,  which   conflitute  the 
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filaments  of  the  bark  could  be  feparated  ir^rre 
from  the  tree  with  their  plumules  andradiJes, 
they  would  exhibit  fo  many  lateral  or  patenial 
mules,  confiding  of  the  connefted  parts  of  their 
three  parents;  the  plumula  belonging  to  the 
upper  parent,  and  the  radicle  to  the  loweu:  one, 
and  the  triple  caudex  to  .them  all. 

A  feparation  of  thefe  buds  from  the  parent 
plant  is  faid  to  have  been  obferved  by  Mr.  Blti,-. 
menb.icli,  in  the  confer\a  fontinalis,  a  vegetable 
which  confifts  of  fmall  Ihort  (lender  threads, 
which  grow  in  our  fountains,  and  fix  their  roots 
in  the  mud.  He  obferved  by  magnifying  glaffes, 
that  the  extremities  of  the  threads  Iwell,  and  form 
fmall  tubera  or  heads ;  which  gradually  feparate 
from  the  parent  threads,  attach  themfelves  to  the 
ground,  and  become  pcrfedl  vegetables;  the 
whole  progrefs  of  their  formation  can  be  obferved 
in  forty-eight  hours.  Obfervations  on  plants  by 
Von  Uflar.     Creech,  Edinb. 

2.  The  lateral  propagation  of  the  polypus 
found  in  our  ditches  in  July,  but  more  particu- 
larly that  of  the  hydra  ftentorea,  is  wonderfully 
analogous  to  the  above  idea  of  the  lateral  gene^ 
ration  of  vegetables.  The. hydra  ftentorea, ac- 
cording to  the  account  of  Monf.  Trembley,  mul- 
tiplies itfelf  by  fplitting  lengthwife;  and  in 
twenty-four  hours  thefe  divifions,  which  adhere 
to'  a  common  pedicle,  rcfplit,  and  form  four  dif-» 
tin6t  ^imals,    Thefe  four  in  an  equal  time  fpUt 

again, 
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again,  and  thus  double  their  number  daily;  till 
they  acquire  a  figure  fomewhat  refembling  a  nofe- 
gay.  The  young  animals  afterwards  feparate  from 
the  parent,  attach  themfelves  to  aquatic  plants, 
and  g^ve  rife  tj  new  colonies. 

Another  curious  animal  fadl  is  related  b^  Blu* 
menbach  in  his '!  Yeatifc  on  Generation  concerning 
the  fiefti  water  polypus.  He  cut  two  of  them  in 
halves,  w  hich  wei-e  of  different  colours,  and  apply- 
ing the  upper  part  of  one  to  the  lower  part  of 
the  other  by^  means  of  a  glafs  tube,  and  retaining 
thcra  thus  for  fomc  time  in  conta<St  with  each 
other,  the  two  divided  extremities  united,  and 
became  one  animal.  The  fecil  union  of  the  di- 
vided halves  of  different  polypi  is  alfo  aflerted  by 
Mr.  Adams.     Treatife  on  Microicopcs. 

The  intelligent  reader  has  already  anticipated 
me  in  applying  thefe  wonderful  modes  of  lateral 
animal  reprodu6lion  and  conjunction,  to  the  late- 
ral propagation  and  ingraftment  of  vegetables. 
ITie  jun6lion  of  the  head  part  of  one  polypus  to 
the  tail-part  of  another  is  exa6lly  reprefentcd 
by  the  ingraftment  of  a  fcion  on  the  flock  of 
another  tree,  the  plumula  or  apex  of  each  bud 
with  the  upper  part  of  its  caudex  joins  to  the 
long  caudex  of  the  flock,  which  pafling  down  the 
trunk  terminates  in  the  radicles  of  it.     And  if 
ihis  compound  vegetable  could  be  feparated  lon- 
gitudinally from  the  other  long  filaments  of  the 
Jbark  in  its  vicinity,  like  the  fibres  of  the  bark  of 
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the  mfoSberrj  tree  prepared  at  Otaheite^  or  as  tbe 
bark  c^  hcitip  and  £ax  are  prepared  in  this  coun-^ 
try^  as  the  joitng  ones  of  the  hydra  ftentorea  fe^ 
parate  from  their  parents^  it  might  ckim  the 
name  of  a  lateral  or  paternal  mulei  as  above  men« 
tioned. 

3*  It  hence  appearsj  that  every  new  bud  of  a 
tree^  where  two  fcion^  have  be^i  inferted  ores 
each  other  cmaftocki  if  it  could  be  fepamted 
from  the  pluma  to  tbe  radicle^  muft  confift  of 
three  different  kinds  of  caudcx;  and  might  thoKt^ 
fore  be  called  a  triple  lateral  mule.  And  thdt 
h&aot  it  follows,  that  every  part  of  this  new  tri* 
pie  caudex  muft  have  been  feparated  or  fecreted 
laterally  from  the  adjoining  part  of  the  trunk  of 
the  tree ;  and  that  it  could  not  be  form^  as  I 
formerly  believed,  from  the  roots  of  the  plume 
of  the  bud  defcending  from  the  upper  part  of  the 
caudex  of  it  to  the  earth.  A  circumflance  of 
great  importance  in  the  inveftigation  of  the  curi- 
ous fubjeft  of  the  lateral  generation  of  vegetables, 
and  of  infc(Sl8. 

One  might  hence  fufpeft,  that  if  Blumenbach 
had  attended  to  the  propagation  of  the  polypus, 
which  he  had  compofed  of  two  half  polypi,  that  the 
young  progeny  might  have  poflfefled  two  coloiua 
refembling  the  compound  parent,  like  the  diffe- 
rent eaudexes  of  ingrafted  trees ;  an  experiment 
well  worthy  repeated  obfervation. 

jk  Another  animal  fad  ought  alfo  to  be  her^ 
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mentioned^  that  manx  infciSls^  as  coimnon  earth 
worms  as  well  as  the  polypus^  are  faid  to  poifciii 
io  much  life  throughout  a  great  part  of  their 
tyftem ;  that  they  may  be  cut  into  two  or  more 
pieces  without^deftrcying  them;  as  each  piece 
will  acqiiife  a  new  head,  or  a  new  tail,  or  both, 
and  the  infcA  will  thus  become  multiplied  I  How 
exadlly  this  is  refembled  by  the  long  caudex  of 
the  buds  of  trees ;  which  poflefs  fuch  vegetable 
life  from  one  extremity  to  the  other,  that  wheir 
tijc  head  or  plume  is  lopped  ofF,  it  can  produce  a 
new  plume,  and  when  the  lower  part  is  cut  off, 
it  can  p'^odiice  new  radicles;  and  may  be  thujf 
wonderfully  multiplied ! 

This  curious  \cgetnble  phenomenon  is  worthy 
our  attention  and  remembrance ;  for  as  each  fila- 
n^nt  of  the  new  bark  of  a  tree  conftitutes  a  cau* 
dcx  of  an  embryon  bud ;  when  the  fummit  of  a 
twig  is  lopped  off,  which  contained  the  plumules 
or  embryon  leaves  of  many  of  them ;  each  em- 
bryon caudex  can  generate  new  plumules  or 
embryon  leaves;  and  new  radicles,  when  the 
'tower  part  of  a  twig  is  cut  off,  and  the  upper 
pait  planted ;  which  demonftrates,  that  the  pri- 
mary parts  of  a  vegetable  embryon  may  produce 
fecondary  parts ;  and  that  hence  it  is  not  neceA 
.  faiy,  that  tlie  whole  of  an  animal  fetus  fhould  be 
formed  at  the  fame  time. 

5.  Hence  we  acquire  fome  new  and  important 
ideas  concerning  the  lateral  generation  of  vege- 
tables. 
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tables,  and  which  mky  probably  contribute  to 
elucidate  their  fexual  generation.  Thcfc  are, 
firll,  that  the  parts  of  the  long  caudex  of  each 
hew  bud  of  an  ingrafted  tree,  and  confequentljr 
of  all  trees,  are  fepa rated  or  fecreted  fi'om  the 
correfpondent  or  adjoining  parts  of  the  long 
caudex  of  the  laft  year*s  bud,  which  was  its 
parent.  And  not  that  it  confifts  of  the  roots  of 
each  new  bud  fhot  down  from  the  plumula  or 
apex  of  it ;  as  I  formerly  fuppofed:  And  that 
thefe  various  molecules  or  fibrils  fecreted  front 
the  caudex  of  the  laft  year's  buds  adjoin  and  grow 
together  beneath  the  cuticle  of  the  trunk  of  the 
tree ;  the  upper  ones  forming  the  plumula  of 
the  new  bud,  which  is  its  leaf  dr  lungs  to  acquire 
oxygen  from  the  atmofphere  ;  and  the  lower  ones 
forming  the  radicles  of  it,  which  are  abforbent 
veffcls  to  acquire  nutriment  from  the  earth. 

Secondly,  that  eveiy  part  of  the  caudex  of  an  in- 
grafted tree,  and  confequently  of  all  trees,  can  gene- 
rate or  produce  a  new  plumula,  when  the  upper 
part  of  it  is  ftrangulated  with  a  wire  or  cut  off; 
or  otherwife  when  it  is  fupplicd  more  abundantly 
w^ith  nutriment,  ventilation,  and  light.  And  that 
each  of  thefe  new  buds  thus  produced  refembles 
that  part  of  the  ftock  in  compound  trees,  where 
it  arifes.  Thus  in  the  triple  tree  above  men- 
tioned a  bud  from  the  upper  part  of  the  long 
caudexcs,  which  form  the  filaments  of  the  bark, 
would  become  a  golden-pippin  branch,  a  bud 
3  from 
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from  the  middle  part  of  them  would  become  a 
nonpareil  branch,  and  a  bud  from  the  lower  part 
a  crab  branch. 

Thirdly,  another  wonderftd  property  of  this 
lateral  mule  progeny  of  trees  compounded  by 
ingraftment  confifts  in  this,  that  the  new  mule 
may  confift  of  parts  from  three  or  four  or  many  ' 
parents ;  when  fo  many  different  fcions  are  in- 
grafted on  each  other,  whence  a  queftion  may- 
arife,  whether  a  mixture  of  two  kinds  of  anther» 
duft  previous  to- its  application  to  the  fiigma  of 
flowers  might  not  produce  a  threefold  mule  par* 
taking  of  the  likenefs  of  both  the  males  ? 

6.  On  this  nice  fubje^l  of  reprodu6tion,  fo  far 
removed  from  common  apprehcnlion,  the  patient 
reader  will  excufe  a  more  prolix  invcftigation. 
The  attra<ftlon  of  all  matter  to  the  centres  of  the 
planets,  or  of  the  fun,  is  termed  gravitation,  that 
of  particular  bodies  to  each  other  is  generally 
called  chemical  affinity ;  to  which  the  attradions 
belonging  to  electricity  and  magnetifm  appear  to 
be  allied. 

In  ihefe  latter  kinds  of  attraclion  two  circum- 
ftances  feem  to  be  required,  firft,  the  power  to 
attract  poflefled  by  one  of  the  bodies,  and  fe- 
condly,  the  aptitude  to  be  attra6led  poflefled  by 
the  other.  Thus  when  a  magnet  attracts  iron, 
it  may  be  faid  to  pofl;efs  a  fpecific  tendency  to 
unite  with  iron;  and  the  iron  may  be  faid  to  pof- 
fefs  a  fpecific  aptitude  to  be  united  with  the  mag- 
net. 
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net.  The  former  appears  to  refide  in  the  magnet, 
becaufe  it  can  be  deprived  of  its  attraftivc  power, 
which  can  alfo  be  reftored  to  it.  And  the  iroii 
appears  to  poflefs  a  fpecific  aptitude  to  be  united 
with  the  magnet,  becaufe  no  other  metal  will 
approach  it.  In  the  fame  manner  a  rubbed  glafa 
tube  or  a  rubbed  flick  of  fealing  wax  may  be 
faid  to  poflefs  a  fpecific  tendency  to  unite  with  a 
light  ftraw,  or  hair,  and  the  flraw  or  hair  to  pof- 
fefs  a  fpecific  aptitude  to  imite  with  the  rubbed 
glafs  or  fealing  wax ;  becaufe  the  fpecific  attrac- 
tion to  tlie  rubbed  glafs  or  fealing  wax  can  be 
withdrawn  or  reflored ;  to  which  may  be  added, 
that  fome  chemical  combinations  may  arife  fix)m 
the  fingle  attraAion  of  one  body,  and  the  apti* 
tude  to  be  attraded  of  another.  Or  they  may  be 
owing  to  reciprocal  attractions  of  the  two  bodies, 
as  in  what  is  termed  by  the  chemifts  double 
AflSnity,  which  is  known  to  be  fo  powerful  as  to 
feparate  thofe  bodies,  which  are  held  together  by 
the  fimple  attra6tion  probably  of  one  of  them  to 
tiie  other ;  which  other  poflcfles  only  an  aptitude 
to  be  attracted  by  the  former. 

It  is  probable,,  that  in  fome  of  the  moft  fimple 
combinations  of  the  particles  of  inanimate  matter, 
two  of  them  may  be  ftrongly  united  by  reciprocal 
attractions  to  each  other;  that  in  other  fimpio 
combinations  two  particles  nray  be  held  together, 
though  lefs  firmly,  by  the  attraxSlioil  of  one  and 
the  aptitude  to  be  attracted  of  the  other.  Thus  1 
6  fufpea 
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^pc&,  that  cgrbou  mi  oxygen  rufh  together  by 
their  reciprocal  attra&ions  producing  cxpldion^ 
gnd  beii^  a&erwards  not  eaiily  feparahle ;  while 
azote  or  nitrogen  is  le{s  firmly  united  with  oxy^- 
gen  l^  the  attra^on  of  one  of  thcm^  and  only 
the  aptitude  to  be  attracted  of  the  other.  If  this 
eircumftance  could  be  nicely  afcertaiaed^  the 
theory  of  chemical  affinities  might  poffibly  ad^ 
vance  a  ftep  further  in  the  explanation  of  fome 
^jjflSmU  phenomena,  as  of  the  heat  generated  in 
ihe  exploficm  of  various  materials^  with  which 
Qxygi^n  is  more  loofely  united,  when  applied  to 
Ignited  carbon ;  as  of  the  acid  of  nitre,  and  fevernl 
metallic  oxydes ;  as  well  as  of  the  general  circum« 
ftances  of  combu(tion  and  inflammation,  as  of 
phofphorus  in  the  atmofpherc,  and  of  oil  of  cloves 
wkh  nitrous  acid« 

7*  The  above  account  oi  the  tendencies  to 
union  of  unor^anizied  or  inanimate  matter  is  not 
given  as  a  philofophical  analogy,  but  to  facilitate 
our  conception  of  the  adjun<9ions  or  concretiotis 
obHervable  in  organized  or  animated  bodies; 
which  CQoftitute  their  formation,  their  nutrition, 
and  their  growth-  Thefe  may  be  divided  into 
two  kinds;  firft  the  jundion  or  union  of  animated 
bodies  with  inanimate  matter,  as  when  fixiit  or 
fleih  is  fwallowed  into  the  ftomach,  and  becomes 
abibibed  by  the  ]a(^eals;  and  the  fecond,  where 
living  particles  QoaleTce.^r  concrete  together^  as 

in 
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in  the  formation,  nutrition,  of*  conjiin6lion  of  the 
parts  of  living  animals. 

In  refped  to  the  former  the  animd  parts,  as 
the  noftrils  and  palate,  poflefs  an  appetency, 
when  ftimulated  by  the  fcent  arid  flavour  of 
agreeable  food,  to  unite  tlremfelves  with  it ;  and  , 
the  inanimate  material  poflefles  an  aptitude  to  be 
thus  united  with  the  animal  organ.  The  fame 
occurs,  when  the  food  is  fwal lowed  into  the  fto- 
raach ;  the  mouths  of  the  la^leal  veflTels  being 
agreeably  ftimulated  poflTefs  an  appetency  to  ab- 
forb  the  particles  of  the  digefting  rpafs ;  which  is 
in  a  fituation  of  undergoing  chemical  changes, 
and  poflefles  at  fome  period  of  them  an  aptitude  to 
ftimulate,  and  to  be  united  with  the  mouths  of 
the  abforbent  ladteals. 

But  when  thefe  abforbed  particles  of  inanimate- 
matter  have  been  circulated  in  the  blood,  they 
feem  gradually  to  obtain  a  kind  of  vitality ; 
whence  Mr.  John  Hunter,  and  I  believe  fome 
anticnt  philofophers,  and  the  divine  Mofes,  af- 
ferted,  that  the  blood  is  alive;  that  is,  that  it 
poflTcfles  fome  degree  of  organization,  or  other 
properties,  diflfcrent  from  thofe  of  inanimate  mat- 
ter; which  are  not  producible  by  any  chemical 
/procefs,  and  which  ceafe  to  exifl:  along  with  the 
life  of  the  animal.  Hence  for  the  purpofe  of 
nutrition  there  is  reafon  to  fufpeft,  that  two  ciN 
•cumftances  are  neceflkry,  both  dependant  upon 

life. 


Digitized  by  VjOOQ IC 


Sect.XXXIX.  8.  8.    GENERATION.  289 

life,  and  confequcnt  activity ;  thefc  are  firft  an 
appetency  of  the  fibiils  of  the  fixed  organization, 
which  wants  nutrition ;  and  fecondly  a  propenfity 
of  the  fluid  molecules  cxifting  in  the  blood,  or 
fecreted  from  it,  to  unite  with  the  organ  now 
Simulated  into  action.  So  that  nutrition  may  be 
faid  to  be  elFe6led  by  the  embrace  or  coalefcence 
of  the  fibrils,  which  poflTefs  nutritive  appetencies, 
with  the  molecules,  which  poflefs  nutritive  pro* 
penfilies,  or  in  other  words  of  particles,  which  pof- 
lefs  reciprocal  appetencies  to  embrace  each  other. 

8.  If  the  philofopher,  who  thinks  on  this  fub- 
je6l,  Ihould  not  be  inclined  to  believe,  that  the 
whole  of  the  blood  is  alive,  he  cannot  eafily 
deny  life  to  that  part  of  it,  which  is  fecreted  by 
the  organs  of  generation,  and  conveys  vitality  to 
the  new  embryon,  which  it  produces.  Hence 
though  in  the  procefs  of  nutrition  the  adlivity  of 
two  kinds  of  fibrils  or  molecules  may  be  fufpedl- 
cd,  yet  in  the  procefs  of  the  generation  of  a  new 
vegetable  or  animal,  there  feems  great  reafon  to 
believe,  that  both  the  combining  and  combined 
particles  are  endued  with  vitality;  that  is,  with 
fome  degree  of  organization  or  other  properties 
not  exifling  in  inanimate  matter,  which  we  beg 
leave  to  denominate  fibrils  with  formative  appe- 
tencies, and  molecules  with  formative  propenfi- 
ties ;  as  the  former  may  feem  to  poflcfs  a  greater 
degree  of  oi-ganization  than  the  latter. 

And  thus  it  appears,  that  though  nutrition  may 
be  conceived  to  be  produced  by  the  animated 
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fibrils  of  in  organized  part  being  ftimulited  into 
aftion  by  inanimate  molecules,  which  they  then 
embrace ;  and  may  thus  be  popularly  compared 
to  the  fimple  attradlioris  of  chemiflry  ;  yet  tha^ 
in  the  production  of  a  new  embryoil,  whether  ve- 
getable or  animal,  both  the  fibrils  with  forma- 
tive appetencies  and  the  molecules  with  formative 
jpropenfities  reciprocally  ftimulate  and  embrace 
each  other,  and  inftantly  coalefce ;  and  may 
thus  popularly  be  compared  to  the  reciprocal  at- 
tractions of  fome  of  the  atoms  of  inianimate  mat- 
ter, or  to  the  double  affinities  of  chemiflry. 
But  there  are  animal  faCls,  which  may  be  com- 
pared to  both  thefe,  and  are  thence  more  philo- 
fophically  analogous  to  them  ;  and  thefe  are  the 
two  great  fupports  of  animated  nature,  the  paf- 
fions  of  himger  jind  of  love.  In  the  former  the 
appetency  refides  only  in  the  ftomach,  or  per- 
haps in  the  cardia  ventriculi,  but  the  bbjeCl  con- 
lifls  of  inanimate  matter ;  in  the  latter  there  exift 
reciprocal  appetencies  arid  propenfities  in  tKe 
male  and  female,  which  mutually  excite  them  to 
embrace  each  other.  Two  other  animal  fa6l» 
are  equally  analogous ;  the  thirft,  which  refides 
at  the  upper  end  of  the  efophagus,  and  though 
it  poflefTes  appetency  itfelf,  its  obje6t  is  inani- 
mate matters;  but  in  laClefcent  females,  when  tliey 
give  fuck  to  their  young,  there  exifls  a  reciprocal 
appetency  in  the  mother  to  ^part  with  her  nlilk, 
and  in  the  young  offspring  to  receive  it. 

•    'Thia 
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Tl^s  then  finally  I  conceive  to  be  the  mafincr 
of  the  produdion  of  the  lateral  progeny  of  ve- 
getables. The  long  cau^ex  of  an  exi  fling  bud 
,of  a  trqe,  which  conflitutcs  a  fingle  filament  qf 
.the  prcjfent  bark,  is  fumiflied  with  glands  nu- 
tnerpus  as  the  perfpirative  or  mucoiis  glands  of 
finimal  bodies  ;  and  that  thefe  arc  of  two  kinds, 
,the  one  fecreting  from  the  vegetable  blood  the 
fibrils  wit,h  formative  appetencies,  correfpondent 
to  the  mafculine  fecretion  of  animals ;  and  the 
other  fecreting  from  the  vegetable  blood  the  mole- 
cules with  formative  propenfities,  cprrcfppndent 
lo  the  feminine  fecretion  of  anirn^ls,  and  then 
that  bQth  thefe  kinds  of  formative  particles  are 
deppfited  beneath  th©  cuticle  of  the  bark  along 
Ihc  whole  pourfe.  of  it,  and  inftantly  pmbrsjce  and 
coalefce,  forming  Ivnew  caudex  along  the  fide  of 
its  parent,  with  vegetable  life,  and  with  the  ad- 
ditional powers,  of  nutrition,  and  of  growth. 

Q.  This  then  is  the  great  fecret  of  nature.  More 
living  particles,  fome  with  appetencies,  and  fome 
with  propenfities,  are  produced  by  the  powers  of 
vitality  in  the  fabrication  of  the  vegetable  blood, 
than  are  neceflary  for  nutrition,  or  for  the  refl:o- 
ratipn  of  decompofing  organs.  Thefe  are  fe- 
cretcd  by  different  glands,  and  detruded  exter- 
nally, and  produce  by  their  combination  anew 
vital  organization  beneath  the  cuticles  of  trees 
over  thci  old  one.  Thefe  new  combinations  of 
vital jfibrils  and  molecules. acquire,  jgiew.  appete.n- 
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cies,  and  fabricate  molecules  with  new  propen- 
fities;  and  thus  poffefs'  the  power  of  forming 
the  leaf  or  lungs  at  one  extremity  of  the  new 
caudex  ;  and  the  radicles  or  abforbent  veffels  at 
the  other  end;  and  fomeofthem,  as  in  the  cen- 
tral buds,  which  terminate  the  branches,  finally 
form  the  fexual  organs  of  reprodu6lion,  which 
conftitutc  the  flower;  all  which  are  fecondary 
parts  of  the  new  embryon  or  fetus,  as  Ihewn  in 
number  9.  4.  of  this  fe6lion. 

That  new  organizations  of  the  growing  fyftem 
acquire  new  appetencies  appears  from  the  pro- 
duction of  the  paflion  for  generation,  as  foon  as 
the  adapted  organs  are  complete,  and  alfo  from 
the  variation  of  the  palate,  or  defire  for  particu- 
lar kinds  of  food j  as  we  advance  in  life,  as  from 
milk  to  flefh  ;  thus  as  a  popular  allufion,  not  as 
a  philofophical  analogy,  we  may  again  be  allow- 
ed to  apply  to  the  combinations  of  chcmiilry. 
Where  two  different  kinds  of  particles  unite,  as 
acids  and  alcalies,  a  third  fomething  is  produced, 
which  pofieflcs  attractions  diffimilar  to  thofe  of 
cither  of  theq. 

And  that  new  organizations  form  new  mole- 
cules, appears  from  the  fecretions  of  the  feminal 
and  uterine  glands,  when  they  have  acquired 
their  maturity ;  and  from  the  peroral  ones  of 
laClcfcent  females. 

10.  In  the  lateral  propagation  of  v^tablc 
buds^    as  the  fuperfluous  fibrils  or  molecules, 
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which  WQTc  fabricated  in  the  blood,  or  detached 
from  living  organs,  and  poflefs  nutritive  or  for- 
mative appetencies  and  propenfitics  ;  and  which 
were  more  abundant,  than  were  required  for  the 
nutrition  of  the  parent  vegetable  bud,  when  it 
had  obtained  its  full  growth,  were  f<H:retcd  by 
innumerable  glands  on  the  various  parts  of  its  fur- 
face  beneath  the  general  cuticle  of  the  tree, 
and  there  embracing  and  coalefcing  form  a  new 
embr)^on  caudex,  which  gradually  produces  ^ 
new  plumula  and  radicles.  And  as  the  different 
parts  of  the  new  caudex  of  a  compound  tree  re- 
femble  the  parts  of  the  parent  caudex,  to  which 
it  adheres,  this  important  circumftance  is  (hewn 
beyond  all  doubt,  that  different  fibrils  or  mole- 
cules were .  detached  from  different  parts  of  the 
parent  caudex  to  form  the  filial  ope. 

So  in  the  fcxual  propagation  of  vegetables  the 
fuperfiuous  living  fibrils  or  molecules  detached 
from  various  parts  of  the  fyftera,  and  floating  in 
the  blood,  appear  to  be  fecreted  from  it  by  two 
kinds  of  glands  only,  thofe  which  conflitute  the 
anthers,  and  thofe  which  conflitute  the  pericarp 
of  flowers.  By  the  former  I  fuppofe  the  fibrils 
with  formative  appetencies  and  with  nutritive 
appetencies  to  be  fecreted ;  and  by  tl)p  latter  the 
molecules  with  formative  and  with  nutritive  pro- 
penfitics. Afterwards,  that  thefe  fibrils  with 
fbrmative  and  nutritive  appetencies  become  mixed 
in    the   pericarp   of   the  flower  with  the  cor- 
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refpondcnt  iriolecules  with  forinative  and  nutH- 
tive  propenfities,  and  that  a  new  cmbryon  is  in- 
liantly  produced  by  their  reciprocal  embrace  and 
coalefcence. 

And  that  parts  of  this  new  organization  after* 
wards  acquire  hew  appetencies,  and  iform  hcW 
molecules,  and  thus  gradually  produce  other  partft 
of  the  growing  feed,  which  do  hot  at  firft  Ap- 
pear, as  the  piumula,  radicles,  cuticle,  and  the 
glands  of  reprodudlion  in  the  pericarp  and  an- 
thers, which  correfpond  in  the  animal  fetus  to 
the  lungs,  inteftines,  cuticle,  and  the  organs, 
which  diftinguifh  the  fexes,  and  arfe  their  parts 
of  fecondary  formation. 

If  fecondary  parts  of  a  vegetable  embr)'6n  ware 
not  fabricated  from  the  primary  parts,  or  firft  ru- 
diments of  it,  the  flowers  of  the  clafs  cfidecia  of 
Linneus  could  not  produce  both  male  and  female 
feeds,  as  the  male  and  female  organs  of  reproduc- 
tion refide  on  different  plants.  F6r  as  the  male 
plants  produce  buds  fimilar  to  themfclves,  which 
may  be  termed  male  buds ;  and  the  female  plants 
produce  buds  fimilar  to  themfelves,  which  may 
be  terrhcd  female  buds,  it  would  feem  Jmpof- 
fible  for  the  flowers  to  generate  fertiale  feeds  ac- 
cording to  the  theory  of  reproduction  above  de- 
livered. As  the  male,  not  being  an  hcrmaphro-. 
dite,  cannot  be  fuppofed  to  fecretc  any  fibrils  with 
appetencies  proper  to  produce  female  organs, 
^s  no  fuch  can  exift  jvl  his  blood^i  which  jmift 

therefore 
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^erefore  be  fabricated  afterwards  by  the  new  ap- 
petencies acquired  by  the  new  organizations  of 
the  growing  embryon. 

1 1.  From  this  |iewdo<5trine  of  a  three-fold  veget- 
able qaule  by  lateral  propagation,  as  the  new  bud 
of  a  tree,  which  has  had  two  fcions  ingrafted  on 
it  one  above  another ;  in  which  it  is  incontefti- 
bly  fliewn,  that  different  fibrils  or  molecules  are 
detached  from  different  parts  of  the  parent  cau- 
dex  to  form  the  filial  one^  which  adheres  to  it; 
we  may  (afely  conclude,  as  it  is  deducible  from 
the  flrongeft  ^nalogy,  that  in  the  production  of 
fexual  mules,  fome  parts  of  the  new  embryon 
were  produced  by,  or  detached  from,  fimilar  parts 
pfthe  parent,  which  they  I'efemble.  And  that 
as  thefe  fibrils  or  molecules  floated  in  the  circu- 
lating  blood  of  the  parents,  they  were  colle6led 
feparately  by  appropriated  glands  of  the  male  or 
female ;  and  that  finally  on  their  jnixtiire  in  the 
jnatrix  the  new  embryon  was  generated,  rejfem- 
bling  in  fome  parts  the  form  of  the  father,  an4 
in  other  parts  the  form  of  the  mother,  according 
to  the  quantity  qr  a<5livity  of  the  fibrils  or  moler 
cules  at  the  tirne  9f  their  conjundlion. 

And  laftly,  that  various  parts  of  the  new  or- 
ganizations  afterwards  acquired  new  appetencies^ 
and  formed  molecules  with  new  propenfities,  and 
thus  gradually  produced  other  fecondary  parts 
of  the  growing  fetus,  as  the  fkin,  nails,  hair,  and 
the  organs^  which  diflinguilh  the  fexes. 

V4  If 
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If  the  molecules  fecrcted  by  the  female  organ 
into  the  pericarp  of  flowers,  or  into  the  ovary  of 
animals,  were  fuppofed  to  confifl:  of  only  unor- 
ganized or  inanimate  particles ;  and  the  fibrils 
fccreted  by  the  male  organ  only  to  poflefs  forma- 
tive appetencies  to  feledt  and  combine  with  them ; 
the  new  embryon  muft  probably  have  always  re- 
fembled  the  father,  and  no  mules  coujd  have  had 
cxiftence. 

But  by  the  theory  above  delivered  it  appears, 
that*  the  new  offspring,  both  in  vegetable  and 
animal  reproduction,  whether  it  be  a  mule  or 
not,  muft  fometimes  more  refemble  the  male 
parent,  and  fometimes  the  female  one,  and  fome- 
times to  be  a  combination  of  them  both,  as  ii\ 
the  Epigram  of  Martial. 

Dum  dubitat  natqra  gravis  pucrum  faceretne  puell;|iii, 
Fa£tus  es,  O  pulcher,  peqe  puella,  puer* 

IX.  1.  The  foregoing  remarks  ot\  vegetable 
generation  arp  chiefly  tranfcribed  from  my  work 
on  Phytolpgia,  Sc£i.  VII.  and  may  be  applied 
to  animal  reprqdudion ;  fince  from  this  analo- 
gy to  the  lateral  propagation  of  vegetable  buds, 
if  we  fuppofe,  that  redundant  fibrils  with  for- 
mative appetencies  are  produced  by,  or  detached 
from,  various  parts  of  the  male  ani(nal,  and  cir- 
culating in  his  blood,  are  fecreted  by  adapted 
glands,  and  conftitute  the  feminal  fluid  ;  and  thaj; 
|cdundant  naolccules  with  formative  aptitndes  or 
6  propenfities 
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propcnfities  arc  produced  by,  or  detached  from^ 
various  parts  of  the  female,  and  circulating  in  her 
blood,  are  fecreted  by  adapted  glands,  and  form  a 
refervoir  in  the  ovary ;  and  finally  that  when  thefa 
formative  fibrils,  and  formative  molecules,  be- 
come mixed  together  in  the  uterus,  that  they 
coalefce  or  embrace  each  other,  and  form  dif- 
ferent parts  of  the  new  embryon,  as  in  the  cica-^ 
tricula  of  the  impregnated  egg ;  we  may  more 
readily  comprehend  fome  circumflances,  which 
arc  difl[icult  to  underftand  on  any  other  fyftem  of 
generatioq. 

It  muft  be  obferved,  that  this  theorj' differs 
from  that  of  M.  BufFon ;  as  he  conceives  the 
lame  organized  particles  to  exifl:  in  the  genera- 
tive fecretipns  both  of  the  male  and  female  pa- 
rent ;  whereas  in  this  theory  it  is  flippofed,  that 
particles  completely  organized  are  too  large  to 
pafs  the  glands  of  either  fex,  and  that  thofe, 
which  are  feen  in  the  femen  by  microfcopes,  are 
the  confequence  of  the  ftagnation  of  the  fluid,  as 
in  the  puftules  of  the  itch,  and  in  the  liquid 
feces  of  dyfenteric  patients.  Hence  the  fibrils 
with  formative  appetencies  and  the  molecules 
with  formative  aptitudes  or  propcnfities  muft 
coalefce  to  produce  the  firft  organization. 

Secondly,  in  M.  BufFon*s  theory  the  fetus  is 
fuppofed  to  be  inftantaneoufly  produced  all  at 
once ;  whereas  in  our  theory  there  is  believed  to 
cxift  a  primary,  and  fecondary  formation ;  tjiat 
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U,  that  many  effcnt^I  parts^  as  the  brain  an4 
the  heart,  are  prirojj-ijy  produced  from  the  con- 
grpfif  of  the  fibrils  with  formative  appetencies, 
gnd  the  BaQlecules  with  formative  aptitudes  or 
pFop^nitties ;  9iid  that  thefe  combinations  acquire 
^w  appetencies,  anjd  produce  or  unite  with 
npjoleeaks  with  new  aptitudes,  gnd  thus  generate 
other  pjirts  of  f^conelary  fonnatioii,  a$  ffhs,  fin- 
gens,  iuteftiaea,  with  the  ejctenjigl  fo]:;a7,  and  th/s 
glan(^,  which  conj(titate  the  di^erenqe  of  the 
ii»e6. 

One  great  objecSlion  to  the  theory  delivered  in 
the  former  part  of  thip  fe<^on  qn  generation  is 
l^eipoyed  by  thi^  idea  of  the  exiftence  of  fonna* 
tw€  fibrils,  find  fon^ative  molecules,  which  by 
their  coalrfcence  gepexiate  yaf  ious  parts  of  the 
fpibryon  at  t)ie  i^e  tiipe;  which  is,  that  in 
fyme  iponfirovis  or  in>perfe^  fetufes  difierent 
p^Sronlyare  produced,  inflead  of  the  whole; 
lH)d  faoh  parts  as  wpuld  not  appq^r  to  be  primary 
^es.  l^iioh  pre  the  teeth  ai^d  hair,  whidi  have 
lieen  found  in  ipoks  or  falie  conceptions,  as  they 
ie;^iil.nat9raUy  fit  a  diftanoe  from  the  brain  and 
iu^art,  which  are  ^fleemed  to  be  the  centre  of 
i^it^ty.  And  a«e  &ft  vifible  in  the  embryon 
•hick.  M«^ny.  other  parts  in  monftrous  births 
IffeTaid  to  l^ve  been  completely  formed,  where 
noibrain  w  heart  hasexifted  ;  the  produAion  of 
jwhich  on  other  ideas  of  generation  cannot  be 
lucplabed;  unlef^  it  be  fuppofed^  that  an  intire 

embryon 
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erabryon  had  be^ri  at  firft  generated,  all  of  wbick 
had  pcrilhed,  and  had  beeai  abforbed,  except 
the  parts  which  conftitute  the  inon(lroa$  or  im- 
perfedl  fetus  at  its  birth,  which  wouM  be  diffi^ 
cult  to  explain. 

Many  inftances  X>f  rtry  iniperfeft  fettrfes  are  re^ 
corded  by  Monf.  J.  J;  Sue  in  his  Rechearches  ftff 
la  Vitalitc  ;  and  in  the  Comment,  of  Leipfic.  I. 
17.  p7^52B.  M.  Sue  diflfe^ted^  a  fetus  of  fi?c 
nronths  6l4,  which  had  no  hea?d,  nor  dieft,  ndr 
ftomach,  nor  large  inteftines,  and  yet  the  info- 
lior  half  of  the  lower  belly  was  complete,  with 
%he  umbilical  cord,  male  organfis  of  generation, 
ftnd  one  complete  inferioi*  limfc,  of  which  a  print 
is  given  in  Maga^in.  Encyclopcd*  17^7.  This 
monftrous  fetus,  which  was  only  half  of  it 
formed,  ihews,  that  the  embryon  is  not  always 
produced  from  <mt  beginning,  but  probably  from 
many:  as  there  was  no  brain  or  heart,  the  con- 
nection of  nerves  in  the  lower  part  of  the  fpine 
muft  have  ferved  thepurpofe  of  the  former;  and 
^ajun<ftionof  the  large  arteries  and  veins  muft 
have  ferved  the  purpofe  of  a  heart,  producing  u 
drculation  like  that  in  the  liver,  or  in  the  aorta 
and  vena  cava  of  fifli.  For  a  previous  produo- 
tion  and  reabforption  of  the  other  more  eflential 
parts  of  the  fetus,  as  the  brain  and  heart,  with  all 
the  upper  parts  of  the  body,  and  inteftines,  woiiH 
feem  to  be  attended  with  ftill  greater  difficulties. 

This  wiftake  of  conceiving  the  embryon  to  be- 
gin 
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giii  its  formation  in  one  point  only  might  more 
readily  be  fallen  into  from  our  habitually  confi- 
dering  an  animal  as  an  individual  entity ;  which 
itfeems  not  to  be,  till  an  union  of  the  nerves 
from  every  part  is  formed  in  the  common  fenfo- 
rium,  and  produces  a  general  fenfibility,  which 
is  thus  diftinguiihcd  from  irritability,  which  may 
refide  in  parts  even  when  det^hcd  from  the  fyf- 
•tem,  as  is  feen  in  the  contraAions  of  the  heart  pf 
,z  viper  taken  pjit  of  the  bodyy  or  of  limbs  re- 
cently cut  off* 

2.  Another  thing  difHcylt  to  conceive  from 
thofe  theories,  which  fuppofed  the  firft  rudiment 
to  confift  of  a  lingle  entity,  was  to  anfwer  the 
curious  queftion,  whether  the  brain,  or  heart  and 
arteries,  were  firft  formed ;  as  the  motions  of  the 
arterial  fyftem  previoufly  exerted  feem  to  have 
been  neceflary  for  the  fecretionof  fenforial  power 
in  the  brain,  and  converfely  thofe  motions  of 
the  arterial  fyftem  feem  previoufly  to  require  the 
fenforial  power  derived  from  the  brain. 

This  difficulty  v^piftxes,  whcp  we  believe,  that 
many  parts  of  the  young  embryon  can  be  begun 
at  the  fame  time,  as  various  formative  fibrils  and 
formative  piolecules  coalefce,  as  they  come  into 
contact  with  each  other;  and  thus  the  rudiments 
of  the  brain  and  of  the  heart  may  be  febricated  at 
the  fame  inftant  of  time. 

3.  If  fibrils  with  formative  appetencies,  and 
paqlccules  with  formative  aptitqdcjs  or  propenfi- 

ties 
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ties  cxift  in  the  circvilation  both  of  males  and  fe- 
males, why  do  they  not  coalefce  there?  This 
feems  an  unanfwerable  objecSUon  to  M.  BufFon's 
theory,  who  holds,  that  organic  particles  cxift  in 
'  the  circulation ;  but  in  the  fyflem  above  delivered, 
no  organic  particles  cxift  in  the  blood  in  their  com- 
bined ftate ;  and  hence  no  microfcopic  animal- 
cula  are  feen  in  blood  recently  drawn,  though 
they  may  appear  after  fome  hours  ftagnation ; 
but  tUe  formative  fibrils  only  and  formative  mole- 
cules are  believed  to  cxift  in  the  circulation  ;  and 
that  they  do  not  produce  combinations  there,  as 
they  cannot  reft ;  and  as  fuch  combinations  would 
be  too  large  to  pafs  the  capillary  veflels  of  the 
aorta,  and  of  the  pulmonary  artery,  and  of  all 
the  glands,  and  muft  there  be  perpetually  diffc- 
vered,  if  tliey  could  be  previoufly  formed  in  tho 
larger  veflels. 

4.  If  fimilar  organized  particles  were  fecreted, 
by  the  fexual  glands  of  the  male  and  alfo  of  the 
female,  why  do  they  not  produce  parts,  or  rudi- 
ments, of  an  embryon  in  the  male  or  female  rc- 
fervoirs  without  a  reciprocal  commixture.  This 
is  anpther  unanfwerable  objection  to  Mr.  BufFon's 
theory,  but  not  to  that  above  delivered ;  which 
latter  fuppofes,  that  no  organized  particles  are 
fecreted  either  by  the  glands  of  the  male  or  fe- 
male ;  but  that  the  fibrils  with  formative  appe- 
tencies are  fecreted  by  the  glands  of  the  male, 

and 
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.aBd  die  molecules  with  fomwtw  ^ptitudc^  qit 
propenfities  ;are  fecrefepd  \>y  thofe  of  4i^  fqiDale.l 
Add  tiiat,  when  tbefe  pQinbiw>  li)e  oig^i^on 
•oommencea. 

5.  Jf  the  whole  of  "the  embryon  is  fuppofed  to 
be  Jynchrcmottfly  produoed*  which  is  faid  almoft 
to  be  vifihle  in  ihe  cicatrioula  of  the  egg  ovqn  be- 
fore jcncabationi  :how  can  this  happen  from  ^ 
commixture  of  any  ;kind  of  particles  deduced  from 
both  the  .male  and  iferaale  parents,  if  thofe.  par- 
ticles are  previoufty  detached  from  the  various 
parts  of  their  rcfpe<ftive  bodies ;  lince  no  parjs 
iimilar  to  the  female  organs  can  previoully  exifl 
in  the  male,  nor  any  of  thofe  of  the  male  organs 
previoully  exift  in  the  female  ?  This  fynchro- 
nous  produiftion  of  all  the  parts  of  the  embryon 
is  fuppofed  by  M.  BufFon>  and  militates  agairift 
his  theory  ;  and  if  it  was  true,  would  equally  mi- 
litate againft  that  above  delivered;  but  from  all 
the  hiftories  of  the  beginning  and  growing  fetus 
given  by  anatomifts  there  are  parts  of  fecondary 
formation,  as  well  as.  parts  of  primary  formation  } 
thus  the  head  and  fpine  of  the  back  .are  firfl  feen 
both  in  the  oviparous  and  viviparous  embryoji, 
and  .afterwards  the  lungs,  ribs,  limbs,  nails,,  haijrs, 
and  feathers,  apd  laft  of  all  perhaps  the  glands* 
which  diftinguiih  the  fexes;  as  thefe  are  the 
laft,  which  afterwards  arrive  at  their  maturity. 

This  fecondary  formation  of  parts  is  evinced  ^n 

the  long  caudexes  of  the  buds  of  trees,  whick 

8  form 
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f6rin  a  fikirieht  of  the  b*rk ;  as  frdita  any  ^rt  of 
thi^  a  he>^  pluiiitila  or  leaf,  which  is  the  Imigs  o!f 
the  embryoh  bud,  can  be  product,  tvften  the 
tipper  part  df  a  branch  is  lopped  off,  as  fli^^^rn  iii 
No.  0.  4.  of  1?his  fe6lion;  and  li  foith^r  evkiCed 
in  fotile  anitriaTs,  as  when  a  common  earth-worm 
is  cut  in  halves,  the.  tail  part  can  produce  a 'head- 
part,  and  the  head-part  can  pWdiice  a  tttil-part; 
and  laftly,  it  is  evinced  from  the  power,  which 
crabs  poflefs  of  generating  a  new  leg,  when  one 
of  them  is  accidentally  broken  off.  This  power 
is  likcwife  poflcffed  by  the  human  body,  as  in 
the  prodddlioh  of  neW  'teeth,  tod  then  of  a  (fe- 
cond  fet,  and  thiere  dre  fome  iriftances  Oti  record, 
that  a  third  fet  of  teeth  have  been ^briiljated'ia 
the  jaw-bones  of  age. 

The  power  of  formation  of  fecondttrjr  ^parti 

'in  the  hiiitiah  fyftcm  is  wonderfully  Hxcvm  by 

the  following  dafe,    which  is  rekted  by   MiC 

White    in  the  Manchefter   Memoirs,    Vol.  L 

'J).  338.     "  Some  years  ago  I  delivered  a  lady  df 

rank  6f  a  fine' boy,  who  had  two  thumbs  dn  one 

•hand,  6r^ rathir  6ne  thumb  double  from  the  firft 

joint,  the  outer  one  being  ratfier  Icfs  than  the 

^imier,  and 'each  of  them  having  a  perfe^ttail. 

*When  he  was  about  three  years  tUd,  Iwas  defirdd 

tb  lake  rfF  the  kffer  one;  which  I  did,   but  to 

^?riy-^t^it  aflxmifhmentit  grew  again,  and  along 

^Svith  it  the  nail.    The  femily  afterwards  went  •  to 

•iefide 4n'  Ldridon,  'when  the  father  flxewed  it  to 

Mr- 
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Mr.  Bromficld ;  who  faid,  that  he  fuppofed  Mn 
White,  from  fear  of  damaging  the  joint  had  not 
taken  it  wholly  out,  but  that  he  would  diffedl  it 
out  entirely,  and  that  then  it  would  not  return. 
He  accordingly  executed  his  plan,  and  turned 
the  ball  out  of  the  focket.  Notwithftanding 
this  it  grew  again,  a  frelh  nail  was  formed,  and 
the  thumb  remains  in  this  ftate." 

Recajyitulation. 

X.  On  coniidering  the  reprodu<Sliou  of  veget- 
able buds  and  feeds,  of  fome  infedls,  and  o( 
more  perfect  animals,  the  modes  of  generatioa 
may  be  divided  into  folitary  and  fexual. 

1.  The  firft  confifts  either  in  folitary  lateral 
generation,  as  in  the  reprodudion  of  the  buds  or 
bulbs  of  vegetables,  and  of  the  young  of  the 
polypus,  and  of  the  hydra  ftentorea,  or  of  the- 
folitary  internal  generation,  as  of  the  aphis,  vine- 
fretter,  adlinia,  fea-anemone,  tenia,  tape-worm, 
and  the  volvox ;  all  which  are  property  a  vivipa- 
rous progeny,  as  they  are  not  preceded  by  feeds, 
or  fpawn,  or  eggs. 

In  thefe  modes  of  reprodu<5lion  I  fuppofe,  that 
fibrils  with  formative  appetencies,  and  molecules 
with  formative  aptitudes  or  propenlitiesi  produc- 
ed by,  or  detached  from,  various  effential  parts  of 
their  refpedive  fyftcms,  float  in  the  vegetable  or 
infeft  blood.     Thefe  may  be  termed  animalizcd 

particici 
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particles  of  primary  combination,  confifting  of  a 
folic!  particle  adjoined  to  a  peculiar  appetency  or 
propenfity;  which  latter  iDay  be  efteemed  its 
ethereal  part,  as  rnagnctifm  or  elcdlricity  may  be 
added  to  iron  or  to  other  inanimate  bodies. 

Thcfe  fibrils  with  formative  appetencies,  and 
molecules  with  formative  aptitudes  or  propenfi- 
ties,  cannot  unite,  or  continue  united,  in  the 
circulating  blood,  as  they  are  not  at  reft;  and 
woidd  be  too  large  to  pafs  the  capillaries  of  the 
aorta,  pulmonary  artery,  and  glands,  if  they 
could  be  united  in  the  larger  veffels :  they  are 
therefore  felecfted  or  fecreted  feparately  by  adapt- 
ed glands,  and  when  mixed  together  combine, 
and  form  the  primary  parts  of  the  new  organiza- 
tion of  an  embryon. 

Thofe  fecreted  from  the  long  caudex  of  vegetable 
buds  are  depofitcd  beneath  the  cuticle  of  the  bark 
ef  trees,  and  there  uniting  form  a  new  caudex 
gemmae  along  the  fide  of  the  parent  one ;  which 
has  the  property  of  producing  fccondary  organi- 
2ations  from  the  new  powers  it  has  acquired,  fo 
as  to  form  a  leaf  or  lungs  either  at  its  fum- 
mit  in  the  axilla  of  the  parent  leaf,  or  in  any 
other  part  of  its  length  ;  and  alfp  to  form  radicles 
below,  or  from  any  amputated  part. 

This  new  caudex  gemmae  is  proved  to  com- 
mence its  formation  in  feveral  places  at  the  fame* 
time  ftom  the  triple  x^audex  of  the  bud  of  a  tree, 
which  has  been  twice  fucceffivcly  ingrafted,  which 
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we  have  called  a  triple  mule ;  but  as  the  new  ve- 
getable confifts  in  general  of  a  combination  of 
parts  derived  from  one  parent,  it  much  more  ac- 
curately refembles  that  parent  in  its  form,  growth, 
and  difcafes,  than  the  progeny  from  fcxual  or  fe- 
minal  generation.  The  fame  circumftances  occur 
to  the  vegetables,  which  poflefs  Ihort  and  flat 
caudexes,  which  exift  between  the  radicles  and 
the  root-ieaves,  as  in  the  bulbs  of  tulips  ^d 
onions ;  which  might  poflibly  be  ingrafted  on 
each  other  like  the  buds  of  different  trees,  and 
form  curious  mule  bulbs. 

This  lateral  or  folitary  mode  of  propagation  be- 
longs likewife  to  the  polypus  of  our  ditches,  and 
to  the  hydra  ftentorea,  and  probably  to  many 
other  infects.    - 

'  %  Thcte  is  alfo  a  folitary  internal  mode  of  ge* 
Deration,  which  occurs  in  the  viviparous  pro- 
du<9:ions  of  the  aphis>  which  are  known  to  pro- 
ceed for  eight  or  nine  fucceffive  generations  with- 
out the  congrefs  of  fexes ;  but  what  is  extraordi- 
nary, a  congrefs  of  fexes  appears  to  be  neceflary 
in  their  production  of  an  oviparous  progeny  in 
the  autumn  for  the  prefer vation  of  the  fpecies 
dming  winter ;  whence  it  would  feem,  that  foli- 
tary generation  always  produces  a  viviparous  ofF- 
fpring.  For  the  more  particular  hiftory  of  this 
•wonderful  and  important  infed  fee  Phytologia, 
SeA.  IX.and  XIV.  To  which  may  be  added, 
that  ^  iiiQilar  internal  folitary  mode  of  xepro« 
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du6Hoh  probably  obtains  in  the  te^nia,  or  tape* 
worm,  of  the  intcftines,  which  affliifts  variety  of 
ammais,  and  of  the  ^ftinea,  oi"  fea-an^mone,  and 
of  the  vol  vox,  as  defcribed  in  the  3yfiema  Na- 
turae  of  Linneus. 

The  eflential  diflferencc  between  the  folitary  la- 
teral generation  and  the  folitary  internal  genera- 
tion feems  to  conlift  in  this ;  that  in  the  formef 
there  are  many  glands,  which  fecrcte  or  produce 
the  fibrils  with  formative  appetencies  ;  and  many 
other  glands,  which  fecrete  or  produce  the  mole- 
cules with  formative  aptitudes  6r:  propenfitiesf 
and  that  thfefe  numerous  fecretions  are  mixed  to- 
gether and  combine  in  one  large  receptacle  h6^ 
Death  the  cuticle  of  trees,  and  of  fonac  infe6te^ 
and  there  combining  generate  the  organized  par- 
ticles, which  conftitute  the  rudiment  of  the  new 
embrj'on,  producing  many  of  the  cflential  part* 
of  it  at  the  fame  time ;  whereas  in  the  latter; 
there  p-obably  exifls  but  one  fet  of  glands,  whicH 
fecrete  the  fibrils  with  formative  appetencies  |^ 
and  another  fet  of  glands  which  fecrete  the  mole- 
cules widi  formative  propenfities ;  and  that  thefe 
primary  particles  are  received  and  mingled  toge- 
ther in  a  lefs  extcnfive  refervoir ;  as  an  univerfal 
cxiftence  of  procreative  glands,  as  in  the  long 
caudexes  of  vegetable  buds,  might  have  been  in- 
convenient to  locomotive  animals.  Thefe  there-* 
fore  fcem  to  conftitute  a  link  of  the  chain  of  na- 
ture between  the  lateral  production  of  buds,  and 
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the  fexual  hermaphrodites,  which  are  next  to  be 
confidered. 

3.  The  fexual  mode  of  propagation  may  be 
divided  firft  into  hermaphrodite  or  leciprocal 
fexual  generation,  as  in  the  flowers  of  moft  ve- 
getables, and  in  fome  large  infeds,  as  in  dew- 
worms  and  ihell-fnails,  and  probably  in  many 
fraaller  onps.  Secondly  into  the  fimpler  fexual 
generation,  which  occurs  in  the  larger  animals* 

The  fexual  modes  of  generation  may  alfo  be 
divided  into  the  feminal  or  oviparous  modes,  as 
the  feeds  of  plants,  the  fpawn  of  fifti,  and  of 
infe£t8,  and  the  eggs  of  birds;  and  fecondly  into 
the  viviparous  modes,  as  the  fummit-bulbs  of 
fome  vegetables,  as  of  polygonum  viviparum, 
magical  onions,  and  the  cloves  of  garfic  ;  asthefe 
fummit  bulbs  fucceed  the  fexual  congrefe  of  the 
male  and  female  organs  of  flowers  ;  and  are  not 
buds,  as  their  roots  or  caudexes  do  not  pafs 
down  the  flem  of  the  plant  into  the  ground ; 
and  are  therefore  a  fexual  viviparous  progeny  of 
vegetables :  but  the  principal  viviparous  fexual 
productions  are  thofe  of  quadrupeds  and  of  man- 
kind. 

Next  to  the  internal  folitary  mode  of  propa- 
gation nature  feems  to  have  produced  the  her- 
maphrodite fyftem  of  reprodu6lion,  as  in  moft 
flowers,  and  in  fnails  and  dew-wonns ;  in  thefe 
the  mafculine  and  feminine  organs  are  generally 
external  and  totally  feparated  from  each  other, 
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and  confift  of  glands,  which  fccrete  the  fibrils 
with  formative  appetencies,  and  the  molecules 
with  formative  propenfities  from  the  fame  mals  of 
blood. 

Hence  in  vegetable  productions  the  trees  from 
feed,  as  apple  trees,  fometimes  exadUy  refemble 
the  parent  tree,  like  the  buds  and  bulbs,  which 
are  produced  without  fcxual  intercourfe ;  at  other 
times  they  do  not  exa6Uy  refemble  the  parent 
tree,  which  feems  to  be  owing  to  the  anther- 
duft  fometimes  of  the  fame  flower,  or  fome- 
times of  other  flowers  in  its  vicinity,  caufiqg 
the  impregnation  of  the  fiigma.     But  in  herma- 
phrodite infects,   as  the  Ihell-fnail,    and  dew- 
worm,  I  have  frequently  obferved,  that  they  im- 
pregnate each  other  reciprocally,  though  it  iB  at- 
tended with  much  danger  and  inconvenience  to 
them ;  and  I  thence  conclude,  that  they  have 
not  the  power  to  impregnate  themfelves  by  the 
conjunction  of  their  own  organs  of  reproduc- 
tion, fince  if  that  had  happened,  the  progeny 
would  probably,  like  the  buds  of  trees,  more  ex- 
adlly  have  rcfembled  the  parent;    and  no  im- 
provement of  the  fpecies,  or  no  new  fpecies  from 
the  fame  genus,  could  have  been  procreated ; 
which  latter  ciixnimflance  has  probably  much  inw 
creafed  the  number  both  of  animal  and  vegetable 
productions. 

4.  Laftly,  the  fimple  mode  of  fexual  genera- 
tion differs  from  the  reciprocal  or  hermaphrodite 
X  3  mode 
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tnOde  of  generation  j  as  the  glands,  which  con- 

ilitute  the  mafculine  and  feminine  organs,  fecretc 

the  fibrils  witJi  formative  appetencies  and  the 

molecules  with  formative  propenfities  frqln  dif- 

:  fei^nt  ipcififlfes  of  blood ;  as  a  double  fyfleoi  qC  or- 

gijift  rn^ght  have  been  cumbcrfome,  if  they  had 

lexifled  together  in  larger  and  more  a^Uve  ani- 

:mals:  though  it  is  Opt  improbable,  that  all  an*- 

*mal8  wef^B  origyial^y  hermaphrodite,  according  to 

the  opinion  of  Plato  in  refpe^l  to  human  kind,  as 

.would  appear  from  the  teats  or  nipples,  as  wdl  as 

the  peifloral  glands,  which  are  ilill  tq  be  feen  in 

men  and  in  all  male  quadrupeds. 

In  this  mode  of  propagation  the  fibrils  with 
formative  appetencies  detached  from  fonie  or 
many  ^iTential  parts  of  the  male  parent,  or 
.which ;were  formed  from  the  blood  accordant  to 
thofe  pflential  parts,  are  fecreted  by  the  male  or- 
gan into  an  adapted  refervoir;.and  the  molecules 
with  formative  propenfities  detached  from  fome 
pr  many  eflential  parts  of  the  female  parent,  or 
which  are  formed  from  the  blood  accordant  to 
thofe  cflential  parts,  are  fecreted  by  tlie  female 
•prgan  into  an  adapted  refervoir :  and  in  this  cir- 
cumftance  fecretion  differs  from  nutrition;  in 
the  latter  certain  particles  of, the  blood,  which 
were  not  previoufly  ufed  in  the  fyftem,  are  em- 
braced and  become  a  fo|id  part  of  the  animal ;  in 
the  former  certain  particles,  which  had  previoofly 
be<cn  nfpd  in  the  fyftem,  and  detached  from  it, 
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are  imbibed  by  adapted  glands,  and  depofited  in 
l^fervoirs,  or  detruded.     See  Se<a.  XXXVII.  3. 

Finally  when  thefe  are  niixed  together  in  the 
aA  of  copulation^  they  embrace  and  coalefce,  and 
fonn  the  eilential  parts  of  the  new  emhryon ; 
the  produdUon  of  which  commences  in  more 
pJacestt)amE>ne;.  a»  the  brain  and  heart,  tvith 
Igmc  nerves,  arteries,,  v^ns,  and  abforbent  veffels, 
•TQ  probably  fprm^d  at  the  fam^  time,  and  al- 
xno&  inflantaneouny. 

,  ZTiefe  new  fibrous  ooipnbinations  acquire  ne\^ 
appetencies,  and  produce  molecules  by  thdu:  vital 
activity  with  new  aptitudes  or  propenfitiesi 
and  thus  gradually  fabricate  other  fecondary 
parts  cither  fynchrtoous  or  fucceffive  cmes,  as  the 
ribsj  lungs,  limbs,  and  finally  the  organs,  which 
diftinguiih  the  fexes,  ^with  the  general  difference 
of  the  male  and  female  form  throughout  the  whole 
fyftem,  accqrding  to  the  prevailing  or  preponde- 
rant aAivity  or  quantity  of  the  fibrils  with  appe- 
tencies derived  from  the  male,  or  the  molecules 
with  propenfities  derived  from  the  female.  This' 
:idea  differs  firom  the  theory  of  M.  BufFon,  which 
fuppofes  the  whole  embryon  to  be  formed  at  the 
fame  time,  or  that  the  fexiial  organs  arc  firfl:  pro- 
duced>  as  a  centre  of  animalization  ;  but  the  fe- 
-oondary  produiftion  of  thefe  organs  is  agreeable 
to  all  obfervations  on  the  growing  chick  or  fetus, 
and  ia  itrongly  countenanced  by  the  flow  pro- 
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grefs  of  thefe  parts  after  birth,  which  are  not 
complete  till  the  maturity  of  the  animal,  which 
is  termed  its  puberty. 

The  power,  which  the  primary  or  eflential 
parts  of  the  embryon  poflefs,  of  producing  fecon- 
dary  or  lefe  eflential  parts,  is  analogous  to  the 
produftion  of  a  new  plumula  or  new  radicles  by 
the  vegetable  embryon,  or  caudex  gemmae  men* 
tioned  in  .No.  8.  4.  of  tlus  feiftion  ;  and  to  the 
power  with  which  crabs  are  fiimi(hed  to  pro* 
duce.  a  new  limb,  when  one  is  broken  oflF;  ^md 
io  that  of  earth-worms,  which  when  cat  in 
halves,  can  acquire  a  new  head  or  a  nfew  tail ;  and 
to  the  power  in  a  human  infant  of  regenerating 
a  fupemumerary  thunib,  to  the  produ6Uon  of  ^ 
new  fet  of  teeth,  and  the  devclopement  of  the 
fexual  glands  at  puberty •  See  No.  9.  5.  of  this 
fe6lion. 

5.  Sonie  of  thefe  fexual  reproductions  confift 
of  feeds,  or  eggs,  in  which  the  eflential  parts  of 
the  vegetable  or  of  the  chick  are  already  formed,  at 
may  be  feen  in  the  corculum  of  many  feeds,  and 
in  the  cicatricula  of  an  egg,  as  foon  as  it  leaves 
the  body  of  the  hen  before  incubation.  In  this 
ftate  the  embryon  does  not  continue  to  grow,  if 
expofed  only  to  the  ufual  degree  of  the  warmth 
and  moifliure  of  the  atmofphere,  but  may  be  long 
kept  in  its  fiatc  of  infenfible  life ;  though  it  wiH 
foon  ferment  or  putrefy,  if  it  be  deprived  of  life.  - 
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Otherwife  thefe  fexual  produ<Slions  confift  of 
fpawn,  which  dificrs  from  eggs  by  the  erobryoo 
not  being  included  in  a  hard  unyielding  fhcll ; 
fo  that  the  receptacle  diftends,  as  the  fetus  in- 
creafes  in  lize;  which  is  feeh  in  the  fpawn  of  ^ 
fifti  and  frogs,  and  in  the  eggs  of  fpiders,  fnails, 
and  many  other  infects.  From  this  diftenfibility 
of  the  bag,  which  contains  the  embryons  of  fifh 
and  infe<fts,  it  feems  more  to  refemble  the  uterus 
of  quadrupeds  than  the  eggs  of  birds ;  as  in  the 
former  the  receptacle  increafes  in  fize  along  with 
the  fetus,  and  fupplies  the  liquor  of  the  amnios, 
as  it  is  wanted ;  but  differs  by  its  not  continuing  in 
the  matrix  of  the  mother,  till  the  exclufion  of  the 
young  animal  into  the  cold  and  dry  atraofpbcre. 

XL  1.  Finally  we  conclude,  that  as  the  inani- 
mate particles  or  atoms  of  matter  unite  into 
cryftals  of  various  forms  by  the  various  powers 
of  attraction,  which  forae  kinds  of  them,  poflefs; 
and  the  various  aptitudes  to  be  attraAed,  which 
other  kinds  poflefs;  which  may  be  termed  the 
ethereal  properties  of  inanimate  matter ;  fo  the 
animated  fibrils  or  molecules,  which  poflfefs  ap- 
petencies to  embrace,  and  propenfitics  to  be  cm- 
braced,  which  may  be  called  their  ethereal  pro-  , 
perties,  coalefce,  when  they  approach  each  other, 
and  form  organized  bodies. 

When  this  organization  begins  only  in  a  linglc 
point,  and  only  enlarges,  as  it  acquires  new  kinds 
pf  appetencies,  as  explained  in  the  former  part  of 
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this  fecElion  on  Generation,  Ifuppofe  an  animated 
being  cojnmences ;  fuch  as  the  animalcula,  which 
are  (ttn  by  the  folar  niicrofcope  in  variety  of 
fluids,  which  have  for  a  time .  ftagpated ;  as  in 
«fufions  of  the  feeds  of  plants,  in  the  femen  of 
animals,  and  of  all  other  vegetable  and  animal 
recrements  difFufed  in  water.  Thefe  microfcopig 
animals  1  fuppofe  are  produced  by  the  ftagnatioQ 
of  the  femen  in  the  vcficulse  fcrninales,  and  by  the> 
matter  of  the  itch  by  flagnation  in  its  puftules, 
and  by  the  feces  by  their  flagnation  in  the  in- 
tefiines ;  but  I  believe,  that  they  do  not  exift  in 
the  blood,  nor  in  fluids  recently  fecreted.  Thefc 
micrpfcopic  animals  conftitute  the  primordiuro 
vitae,  or  firft  order  of  animal  life,  and  probably 
are  not  originally  propagated,  but  firaply  arife 
from  the  diflblution  of  all  vegetable  or  animal 
jnatter. 

.  This  fpontaneous  production  of  microfcopic 
animals  appears  from  their  being  difcovered  in  a 
few  days  in  all  folutions  of  decompofing  vege- 
table and  animal  matters,  as  well  after  having  been 
fubjecSled  lo  the  heat  of  boiling  water  as  before. 
Thus  Mr.  Reaumur  put  fome  boiling  veal  broth, 
and  Mr.  Baker  put  fome  boiling  hot  maflied 
potatoes  into  hot  phials,  which  were  clofcd  witlj 
glafs-ftopples ;  and  both  of  them  in  three  days 
became  as  full  of  animalcula,  as  the  fame  mate* 
rials  put  into  other  phials  witliout  being  previ- 

oufly  boiled.    Baker  on  the  Microfcope, 
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It  it  probable  that  tha:^  exift  microfcop^  vegeta- 
ble pitxiudlions,  as  well  as  roicrofcopic  aoinials, 
which  may  not  kaye  been  attended  to  owing  to^ 
the  quick  evaporation  of  a  drop  of  water  in  a 
miorofcope ;  and.  that  thefe  are  firft  formed  fpon- 
tancoufly  from   the  decoropofmg  rccreraente  of 
.  vegetable  or  animal  bodies ;  and  that  they  after- 
-  wards  generate  others  rather  more  perfect  than 
:  therafelves  by  lateral  reprodu6lion.    From  this 
kind  of  fpontaneous  microfcopic  vegetation,  I 
Xuppofe  the  green  matter  obfcrved  by  Dr.  Prieft- 
.  Jey,  which  gives  up  fo  much  vital  air  in  the  fun- 
:  ihine,  originates ;  and  that  it  afterwards  generates 
a  fucceeding  progeny.     As  it  is  at  firft  flowly 
produced  in  water  in  any  fituation,  and  after- 
wards is  propagated  with  great  rapidity ;  and  ac- 
cording to  the  obfervations.of  Senebier  it  is  moft 
quickly  produced  in  water  in  which  vegetable  or 
animal  fqbftances  arc  in  a  ftate  of  diflblution. 
Whence  fome  philofophers  have  lately  fuppofed 
this  green  matter  to  be  of  animal  origin,  as  it 
changes  from  a  globular  form  to  that  of  a  thread; 
which  haa  occafioned  much  inveftigation  by  Fon- 
tana,  Ingcnhouz,  and  Senebier!    Journal  dc  Phy- 
iique  par  DeUipetherie,  T,  5. 

In  the  fame  manner  the  mucor,  or  mould, 
which  grows  on  all  decompofing  vegetable  and 
animal  fubftances,  which  are  at  reft  in  a  proper 
degree  qf  moifliire  and  warmth,  and  which  thence 
appears  to  have  no  parent,  is  probably  firft  pro- 
i  duced 
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duced  by  the  fpontaneous  appetencies  and  apti- 
tudes or  propenfities  of  the  decompofed  particles 
of  organic  bodies;  and  probably  thcfc  new  combina- 
tions are  at  firft  microfcopic  objedls,  which  pro-' 
duce  others  by  lateral  or  folitary  generation,  more 
and  more  perfect  and  of  greater  magnitude  than 
themfelves,  but  which  never  acquire  the  organi- 
zation neceflary  for  fexual   reprodu6Hon.     The 
fungi,  which  grow  only  on  decaying  parts  of  trees 
or  other  vegetables,  as  well  as  the  mufhrooms 
from  horfe  dung,  which  commence  with  fmall 
hair-like  roots,  and  probably  never  produce  feed*, 
feem  to  arife  in  a  limilar  manner  from  fpontaneous 
microfcopic  organization^  improved  and  magni-  , 
fiecl  by  fucceffive  folitary  generations. 

2.  The  fecond  kind  of  animal  produ<ftion, 
which  is  properly  generation,  commences  in  more 
points  than  one ;  as  in  the  production  5f  the  long 
caudexes  of  the  buds  of  trees;  and  the  ani- 
mated fibrils  ^d  molecules  firft  combine,  and 
form  organized  bodies ;  and  thefe/  unite  again, 
where  they  are  in  contaft;  and  thus  the  new 
embryon  commences  in  many  points  at  once; 
and  the  folitary  mode  of  generation  is  fecon- 
dary  to  the  prod u6t ion  of  the  fmalleft  microfcopic 
animals,  which  I  fuppofe  commence  their  exift- 
ence  in  one  point  only,  that  is,  by  the  produdlion 
firft  ef  a  fingle  living  filament,  which  I  formerly 
bt  lieved  to  be  the  general  mode  of  propagation. 
This  folitary  mode  of  generation  occiu-s  in  th^ 
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produAion  of  the  buds  of  all  vegetables ;  and 
perhaps  the  nioft  imperfe^l  vegetables,  as  truf- 
fles, and  other  fungi,  arc  only  propagated  by  buds 
.to  this  day,  not  having  yet  acquired  fcxual  organs, 
as  (cea\s  alfo  to  occur  in  fome  imperfeA  animals, 
as  the  polypi,  hydra,  and  tenia. 

3.  Other  vegetables  have  acquired  an  herma- 
phrodite (late,  and  pofTefs  external  fexual  organs, 
as  in  moft  flowers ;  but  both  the  male  and  female 
organs  acquire  or  produce  their  adapted  fluids 
from  the  fame  mafs  of  blood,  and  thus  rcfemblc 
hermaphrodite  infedls,  as  fnails  and  worms. 

A.  Other  vegetables  have  acquired  a  leparation 
of  the  fexes,  either  on  the  fame  plant,  as  in  the 
clafs  of  vegetables  termed  by  Linneus,  monoecia, 
or  on  diflerent  plants,  as  in  the  clafs  dioecia ;  the 
buds  of  which  may  properly  be  called  male  or 
female  vegetables,  and  differ  in  fome  degree  in 
their  form  and  colour,  like  male  and  female  ani^ 
mdls ;  and  in  this  they  refemble  the  larger  ani- 
mals, as  their  fexual  glands  acquire  or  produce 
their  prolific  fluids  from  different  mafl[es  of  blood ; 
which  is  probably  lefs  cumbcrfome  to  the  indivi- 
dual, than  where  both  the  fexual  glands  exift  in 
one  organized  fyflrem. 

In  all  thefc  vegetable  and  animal  modes  of  re- 
production, I  fuppofe  the  new  embryon  to  begin 
in  many  points,  and  in  complicated  animals  in 
many  more  points  probably  than  in  the  more 
Ample  ones ;  a^d  Anally,  (hat  as  thefe  new  organ- 
ized 
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i^ed  parts,  or  rudiments  of  the  embryon,  acquire 
new  appetencies,  and  produce  or  find  molecules 
with  new  propenfities,  many  feoondary  parts  arc 
afterwards  fabricated. 

Thus  it  would  appear,  that  all  nature  exlfts  in  a. 
fiate  of  perpetual  improvement  by  laws  imprefled 
on  the  atoms  of  matter  by  the  great  cause  op 
causes;  and  that  the  world  may  ftill  be  in  its 
infancy,  and  continue  to  improve  for  ever  anh 

BVE9. 

5^  Concerning  the  fpontaneous  produAion  of 
microfcopic  animalcules,  I  beg  leave  to  repeat, 
firft,  that  I  fuppofe  the  fmalleft  pnes  to  be  formed 
by  the  coa^efcence  or  embrace  of  the  animal 
fibrils,  which  poflefs  appetencies,  with  the  animal 
molecules,  which  poflefs  correfpondent  propenfi- 
ties; and  that  the  animal  fibrils  and  molecules 
are  found  in  all  vegetable  and  animal  matter,  as 
its  organization  becomes  dccompofed;  if  there 
exifis  along  with  it  fufficient  moifture  and  proper 
warmth. 

Secondly,  that  this  tind  of  fpontaneous  repro- 
dudlion  refembles  aiStuaJ  generation  in  its  confift- 
ing  of  the  coaliefcence  of  animal  fibrils  with  ap- 
petencies and  animal  molecules  with  correfpon- 
dent propenfities,  that  in  the  former  they  meet 
each  other  in  the  folution  of  animal  matter,  as  it 
decompofes  by  flagnation ;  whereas  in  the  lattec 
thefe  formative  fibrils  and  molecules  are  fecreted 
by  different  glands  from  the  blood,  of  the  parent 

Thirdly, 
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Thirdly,  that  thcsfirfl:^  animalcules  produce 
other  ones  by  aftual  generation,  but  without 
fexes,  like  the  buds  of  trees,  and  that  as  many 
generations  may  occur  in  a  day,^  perhaps  in  an 
hour,  I  conceive,  that  they  may  gradually  acquire 
new  organizations,  and  improve  by  addition  of 
new  parts,  as  of  fins,  mouth,  inteftines,  and  fi- 
nally, perhaps,  fexual  organs  of  reprodu6lion. 
Thus  the  leed  of  a  tnlip  produces  a  fmall  root  the 
fize  of  a  pea  the  firft  fummer,  with  a  fummit  like 
a  blade  of  grafs ;  this  dies  in  autumn,  having  pre- 
vioufly  produced  a  fucceflbr  larger  than  itfelf,  and 
with'a  ftrongcr  leaf  or  fummit;  in  the  autumn 
this  like  wife  perilhcs,  and  a  third  generation  is 
produced,  which  is  iHli  larger  and  more  perfe<a  ; 
till  the  fifth  generation  from  the  feed  becomes 
fo  much  more  perfedl  as  to  produce  fexual  organs 
of  reprodu<9:ion,  as  the  flower  with  its  anthers 
and  fiigma. 

This  curioHs  analogy  is  not  only  fupported  by 
the  feedling  buds  of  trees,  which  fucceed  each 
other  for  ten  or  twelve  generations,  the  parent 
buds  dying  in  the  autumn,  before  they  become 
fufiiciently  perfect  to  form  the  fexual  organs  of 
reprodudion  in  their  flowers,  as  occurs  in  apple- 
trees  ;  but  is  alfo  obfervable  in  a  ccwnplete  infedt, 
as  in  the  aphis,  which  continues  to  propagate 
for  nine  generations  from  the  egg  without  fcx ; 
and  then  becomes  fo  perfeft  as  to  form  fexual 
organs,  and  to  produce  an  oviparous  progeny. 

Other 
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Other  infefts,  as  the  moths  and  balterflies,  un- 
dergo a  great  change  of  form,  before  they  acquire 
the  property  of  fexual  reproduction;  and  pro* 
bably  innumerable  other  kinds  of  iniedis  are  fub- 
je6l  to  the  fame  law. 

This  idea  of  the  produdlion  and  changes  of 
form  of  microfcojpic  animalcules  is  countenanced 
by  the  fmaller  kinds  never,  I  believe,  having 
been  feen  in  their  egg  or  infant  ftate;  and  by 
fome  of  them  being  capable  of  being  revived  in  a 
few  hours  by  warmth  and  moifture  after  having 
been  dry  and  motionlefs  for  months,  as  the  infedt 
named  vorticella.  And  laftly,  fmm  the  changeful 
forms,  which  fome  of  them  aflume,  as  that  which 
is  called  proteus.  See  Baker  and  Adams  on  the 
Microfcope. 

Thus  as  by  the  attraAions,  and  aptitudes  to 
be  attradled,  which  exift  in  inanimate  matter, 
various  new  bodies  are  produced  from  the  de- 
compofition  of  thofe,  which  previoufly  exiftcd; 
fo  by  the  appetencies  to  embrace,  and  the  pro- 
penfitics  to  be  embraced.  In  animalizcd  matter, 
various  new  animalcules  are  formed  (roni  the 
decompoiition  of  thofe,  whicli  previoufly  exifted ; 
owing  in  both  cafes  to  the  immutable  laws  ini- 
preffed  both  on  inanimate  and  on  organized  mat- 
ter by  the  great  first  cause. 

XII.  1.  Cause  and  effect  may  be  j:i1i- 
dered  as  the  pi-ogreffion,  or  lucctliivc  inw:-  :t)s, 
of  the  parts  of  the  great  fyftem  of  Nati  i . ,     Tlie. 
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ftate  of  things  at  this  moment  is  the  effeft  of 
the  Hate  of  things,  which  exifted  in  the  preceding 
moment;  and  the  caufe  of  the  ftate  of  things, 
which  ihall  exift  in  the  next  moment. 

Thcfe  caufes  and  efFe6ts  may  be  more  eafily 
comprehended,  if  motion  be  confidered  as  a 
change  of  the  figure  of  a  group  of  bodies,  as 
propofed  in  Se6l,  XIV.  2.  2.  inafmuch  as  our 
ideas  of  vifiblc  or  tangible  objedls  are  more  dif- 
tindl,  than  our  abftradled  ideas  of  their  motions.' 
Now  the  change  of  the  configuration  of  the 
fyftem  of  nature  at  this  moment  muft  be  an 
cfFe(5t  of  the  preceding  configuration,  for  a  change 
of  s  configuration  cannot  exift  without  a  previous 
configuration  ;  and  the  proximate  caufe  of  every 
cfFeft  muft  immediately  precede  that  efFc<5l.  For 
example,  a  moving  ivory  ball  could  not  proceed 
onwards,  unlefs  it  had  previoufly  begun  to  pro- 
ceed; or  unlefs  an  impulfe  had  been  previoufly 
given  it ;  which  previous  motion  or  impulfe  con- 
ftitutes  a  part  of  the  laft  fituation  of  things. 

As  the  efFedts  produced  in  this  moment  of 
time  become  caufes  in  the  next,  we  may  confider 
the  progrefl[ive  motions  of  obje6ls  as  a  chain  of 
caufes  only  ;  whofe  firft  link  proceeded  from  the 
great  Creator,  and  which  have  exifted  from  the 
beginning  of  the  created  univerfe,  and  are  per- 
petually proceeding. 

2.  Thcfe  caufes  may  be  conveniently  divided 
into  two  kinds,  efficient  and  inert  caufes,  accord- 
•    VOL.  II.  y  ing 
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ing  with  the  two  kinds  of  entity  fuppofed  to 
cxift  in  the  natural  world,  which  may  be  termed 
matley  and  fpirit,  as  propofed  in  StA.  I.  and 
further  treated  of  in  Se6l.  XIV.     The  efficient 
caufes  of  motion,  or   new    configuration,  con- 
fift  cither  of  the  principle  of  general  gravita* 
tion,  which   aduates   the   fun  and  planets ;  or 
of    the  principle   of   particular  gravitation,   as 
in  eleftricity,  magnetifm,  heat ;  or  of  the  prin- 
ciple  of    chemical    affinity^  as  in  combuftioiv 
fermentation,  combination;  or  of  the  principle 
of  organic  life,  as  in  the  contraction  of  vegetable 
and  animal  fibres.     The  inert  caufes  of  motion, 
or  new  configuration,  confift  of  the  parts  of  mat- 
ter, which  are  introduced  within  the  fpheres  of 
tftivity  of  the  principles  above  defcribed.    Thus, 
when  an  apple  falls  on  the  groimd,  the  principle 
of  gravitation  is  the  efficient  caufc,  and  the  mat- 
ter of  the  apple-tree  the  inert  caufe.     If  a  bar  of 
iron  be  approximated  to  a  magnet,  it  may  be 
termed  the   inert  caufe  of  the  motion,  which 
brings  thefe  two  bodies  into  contadl ;  while  the. 
magnetic  principle  may  be  termed  the  efficient 
caufc.     In  the  fame  manner  the  fibres,  whick 
conflitutc  the  retina,   may  be  called  the  inert 
caufe   of  the  motions  of  that  organ  in  vifion, 
while  the  fenforial  power  may  be  termed  tb^ 
efficient  caufc. 

3.  Another  more  common  diflribution  of  the 
perpetual  chain  of  caufes  and  eflfcdls,  which  con- 
ilitule  the  motions,  or  changing  configurations^ 
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of  the  natural  world,  is  into  adlive  and  paffive. 
Thus,  if  a  ball  in  motion  impinges  againft  ano- 
ther ball  at  reft,  and  communicates  its  motion  to 
it,  the  fonner  ball  is  faid  to  aft,  and  the  latter  to 
be  a6led  upon.  In  this  fenfe  of  the  words-  a 
magnet  is  faid  to  attract  iron  ;  and  the  prick  of  a 
fpur  to  ftimulate  a  horfe  into  exertion;  fo  that 
in  this  view  of  the  works  of  nature  all  things 
may  be  faid  either  limply  to  exift,  or  to  cxift  as 
caufes,  or  to  exift  as  efFe6ls  ;  that  is,  to  exift  either 
in  an  adlive  or  paflwe  ftate. 

This  diftribution  of  obje6ls,  and  their  motions, 
6r  changes  of  pofition,  has  been  found  fo  conve- 
nient for  the  purpofes  of  common  life,  that  on 
this  foundation  refls  the  whole  conftru6lion  or 
theory  of  language.  The  names  of  the  things 
themfelves  are  termed  by  grammarians  Nouns^ 
and  their  modes  of  cxlftence  are  termed  Verbs. 
The  nouns  are  divided  into  fubftantives,  which 
denote  the  principal  things  fpoken  of;  and  into 
adjectives,  which  denote  fome  circumftances,  or 
lefs  kinds  of  things,  belonging  to  the  former* 
The  verbs  are  divided  into  three  kinds,  fuch  as 
denote  the  exiftence  of  things  limply,  as,  to  be  9 
or  their  exiftence  in  an  adlive  ftate,  as,  to  eat ; 
or  their  exiftence  in  a  paflive  ftate,  as,  to  be  eaten. 
Whence  it  appears,  that  all  languages  conlift  only 
of  nouns  add  verbs,  with  their  abbreviations  for 
the  greater  expedition  of  communicating  our 
thoughts ;  as  explained  in  the  ingenious  work  of 
JMrr  Home  Tooke,  who  has  unfolded  by  a  fingle 
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flalh  of  light  tlic  whole  theory  of  language, 
which  had  fo  long  lain  buried  beneath  the  learned 
lumber  of  the  fchools.  Diverfions  of  Parley. 
Johnfon.     London. 

4.  A  third  divifion  of  caufes  has  bein  into 
proximate  and  remote ;  thefe  have  been  much 
fpoken  of  by  the  writers  on  medical  fubje6te,  but 
without  fufficient  precifion.  If  to  proximate  and 
remote  caufes  we  add  proximate  and  remote  ef- 
fefts,  we  Ihall  include  four  links  of  the  perpetual 
chain  of  caufation ;  which  will  be  more  con- 
venient for  the  difcuflion  of  many  philofophical 
fubje^ts. 

Thus  if  a  particle  of  chyle  be  applied  to  th« 
mouth  of  a  ladteal  veflel,  it  may  be  termed  tho 
remote  caufe  of  the  motions  of  the  fibres,  which 
compofe  the  mouth  of  that  la6leal  veflel ;  the  fen- 
forial  power  i^  the  proximate  caufe ;  the  contrac- 
tion of  the  fibres  of  the  mouth  of  the  veflel  is  the 
proximate  efFe6l ;  and  their  embracing  the  par- 
ticle of  chyle  is  the  remote  eiFe^l;  and  thefc 
four  links  of  caufation  conftitute  abforption. 

Thus  when  we  attend  to  the  rifing  fun,  firft 
the  yellow  rays  of  light  flimulate  the  fenforial 
power ,  redding  in  the  extremities  of  the  optic 
nerve,  this  is  the  remote  caufe.  2.  The  fenforial 
power  is  excited  into  a  ftake  of  a<5livity,  this  is  the 
proximate  caufe.  3.  The  fibrous  extremities  of 
the  optic  nerve  are  contracted,  this  is  the  prox- 
mate  efFc(5t.    4,  A  pleafurable  or  painful  fenfii- 
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tion  is  produced  irl  confequence  of  the  contraction 
of  thefe  fibres  of  the  optic  nerve,  this  is  there- 
mote  effect ;  and  thefe  four  hnks  of  the  chain  of 
caufation  conftitute  the  lenfitive  idea,  or  what  is 
commonly  termed  the  fenfation  of  the  rifing  fun. 

6.  Other  caufes  have  been  announced  by  me- 
dical  writers  under  the  names  of  caufa  procatarc- 
tica>and  caufa  proegumina,  and  caufa  fine  qua  non. 
All  which  are  links  more  or  lefs  diftant  of  the 
chain  of  remote  caufes. 

To  thefe  muft  be  added  the  final  caufe,  fo 
called  by  many  authors,  which  means  the  motive, 
for  the  accomplifhm?nt  of  which  the  preceding 
chain  of  caufes  was  put  into  adlion.  The  idea  of 
a  final  caufe,  therefore,  includes  that  of  a  rational 
mind,  which  employs  means  to  efFe6t  its  purpofes; 
thus  the  delire  of  preferving  himfelf  from  the  pain 
of  cold,  which  he  has  finquently  experienced, 
induces  the  favage  to  conflru6l  his  hut;  the  fix- 
ing flakes  into  the  ground  for  walls,  branches  of 
trees  for  rafters,  and  turf  for  a  cover,  are  a  feries 
of  fucceffive  voluntary  exertions ;  which  are  fo 
many  means  to  produce  a  certain  cffedl.  This 
efFedl  of  preferving  liimfrlf  from  cold,  is  termed 
the  final  caufe  ;  the  conftrudtion  of  tiie  hut  is  the 
remote  cfFecl ;  the  action  of  the  mufcular  fibres 
of  the  man,  is  the  proximate  effecft;  the  volition, 
oradlivity  of  defire  to  prcferve  himfelf  from  cold, 
is  the  proximate  caufe;  and  the  pain  of  cold, 
which  excited  that  defire,  is  the  remote  caufe. 

Y  3  0.  This 
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6.  This  perpetual  chain  of  caufes  and  efFeiSls,  the 
firft  link  of  which  is  rivetted  to  the  throne  of  Gou, 
divides  Ilfelf  into  innumerable  diverging  branches, 
which,  I  like  the  nerves  arifing  from  the  brain, 
permeate  the  moft  minute  and  moft  remote  extre- 
mities of  the  fyftem,  difFufing  motion  and  fenfa- 
tion  to  the  whole.  As  every  caufe  is  fuperior  in 
power  to  the  effect:,  which  it  has  produced,  fo  our 
idea  of  the  power  of  the  Almighty  Creator  be- 
comes more  elevated  and  fublime,  as  we  trace  the 
operations  of  nature  from  caufe  to  caufe,  climbing 
up  the  links  of  thefe  chains  of  being*  till  wo 
afcend  to  the  Great  Source  of  all  things. 

Hence  the  modern  difcoveries  in  chemiftry  and 
in  geolc^y,  by  having  traced  the  caufes  of  the 
combinations  of  bodies  to  remoter  origins,  as  well 
as  thofe  in  aftronomy,  which  dignify  the  prefent 
age,  contribute  to  enlarge  and  amplify  our  ideas 
of  the  power  of  the  Great  Firft  Caufe.  And  had 
thofe  ancient  philofophers,  who  contended  that 
the  world  was  formed  from  atoms,  afcribed  their 
combinations  to  certain  immutable  properties  j:e- 
ceived  from  the  hand  of  the  Creator,  fuch  as 
general  gravitation,  chemical  aftnity,  or  animal 
appetency,  inftead  of  afcribing  them  to  a  bliijid 
chance ;  the  do<£lrine  of  atoms,  as  conftituting  or 
compofing  the  material  world  by  the  va.riety  qf 
their  combinations,  fo  far  from  leading  the  mind 
to  atheifm,  would  ftrengthen  the  demonftration 
of  the  exiftence  of  a  Deity,  as  thefiril  caufe  of  all 
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things;  becaufe  the  analogy  rcfulting  from  our 
perpetual  experience  of  caufe  and  efFe<ft  would 
have  thus  been  exemplified  through  univerfal 
nature. 

Th§  heavens  declare  the  Glory  ofGoT>y  and  the 
firmamerU  Jheweth  his  handy  work!  One  Jciy  telleth 
another y  and  one  night  certifieth  another ;  they  have 
neither  fpeech  nor  language^  y^t  their  voice  is  gone 
forth  into  all  lands,  and  their  words  into  the  ends  of 
the  world.  Manifold  are  thy  works,  O  Lord  1 
m  wifdom  haji  thou  made  them  all.    Pfal.  xiit.  civ. 
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S  E  C  T.    XL.  ' 

On  the  Ocui^AR  Spectra  of  Light  a^d  Coloura^ 
by  Dr.  R.  W.  Darwin,  of  Shrewfburjr.  Re- 
printed, by  permiffion,  from  the  Philoibphical 
Tranf^Aions,  Vol.  LXXVL  p,  3 13. 

Spe^ra-  of  four  kinds,  i.  Adlvity  of  the  retina  in  vijion^ 
2,  SpeHra  from  defeSf  of  fenJihiUty,  3.  Spe^ra  from  ex» 
cefs  offenjibil'iiy,  4.  Of  dire B  ocular  fpe^ira.  5.  Greater 
fiimulm  excites  the  retina  into  fpafmodic  a^ion.  6.  Of 
reverfe  ocular  fpeBra»  7.  Greater  Jiimulus  excites  the 
retina  into  various  fuccejfive  fpafmodic  anions,  8.  Into, 
fixed  fpafmodic  a^ion.  9.  Into  temporary  paraly/is.  10. 
Affcellaneous  remarks ;  i .  Dire£i  and  reverfe  fpedra  at 
the  fame  time,  A  fpeBral  halo.  Rule  to  predetermine  the 
colours  of  fpcdra.  a.  Variation  of  fpeilrafrom  extraneous 
light,  3.  Variation  of  fpeBra  in  number^  figtire^  and  rr- 
mijjion.  4.  Circulation  of  the  blood  in  the  eye  is  vifible, 
5.  A  new  way  of  magnifying  ohjeCls.     Conclufion^ 

When  any  one  has  long  and  attentively  looked 

at  a  bright  obje<5l,  as  at  the  fctting  fun,  on  clofing 

his  eyes,  or  removing  them,  an  image,  which 

refembles  in  form  the  objrift  he  was  attending  to, 

continues  fome  time  to  be  vifiblc;  this  appear* 

ance  in  the  eye  we  Ihall  call  the  ocular  fpedlrum 

of  that  obje6l. 

Theft 
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Thefe  ocular  fpe6tra  are  of  four  kinds:  ift, 
Such  as  are  owing  to  a  Icfs  fenfibility  of  a  de- 
fined part  of  the  retina ;  or  /pe6irafrom  defeS  of 
Jmfibility.     2d,  Such  as  are  owing  to  a  greater 
fenfibility  of  a  defined  part  of  the  retina ;    or 
/pe£ira  from  excefs  of  fenfibil'ity.     3d,  Such  as  re- ' 
femble  their  objeft  in  its  colour  as  well  as  form ; 
which  may  be  termed  direSt  ocular  fpeSra.     4th, 
Such  as  are  of  a  colour  contrary  to  that  of  their 
obje<ft;    which   may   be    termed    reverfe  ocular 
JpeSra. 

,  The  laws  of  light  have  been  mofl:  fuccefefully 
explained  by  the  great  Newton,  and  the  percep* 
tion  of  vifible  objects  has  been  ably  inveftigated 
by  the  ingenious  Dr.  Berkeley  and  M.  Male- 
branche ;  but  thefe  minute  phamomena  of  vifion 
have  yet  been  thought  reducible  to  no  theory, 
though  many  philofophers  have  employed  a  con- 
fiderable  degree  of  attention  upon  them  :  among 
thefe  are  Dr.  Jurin,  at  the  end  of  Dr.  Smith'i 
Optics;  M.  iEpinus,  in  the  Nov.  Com.  Petropol. 
y.  10.;  M.  Beeuclin,  in  the  Berlin  Mcmoirfes^ 
V.  II.  1771 ;  M.  d'Arcy,  in  the  Hiftoire  de 
TAcad.  d^s  Scienc.  1765 ;  M.  de  la  Hire;  and, 
laflly,  the  celebrated  M,  de  Buffon,  in  the  Mc^ 
moires  de  TAcad.  des  Scien.  who  has  termed 
them  accidental  colours,  as  if  fubjedled  to  no 
eftablifhed  laws,  Ac.  Par.  1743.  M.  p.  215. 

I  muft  here  apprize  the  reader,  that  it  is  very 
difiicult  for  diiferent  people  to  give  the  fame 

names 
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names  to  various  (hades  of  colours ;  whence,  in 
the  following  pages,  fomething  muft  be  allowed^ 
if  on  repeating  the  experiments  the  colours  here 
mentioned  Ihould  not  accurately  correfpond  with 
his  own  names  of  them. 

I.  ASivUy  of  the  Retifia  in  Vtfion. 

From  the  fubfequent  experiments  it  appears, 
that  the  retina  is  in  an  aftive  not  in  a  paffive 
ftate  during  the  exiftence  of  thefe  ocular  fpeAra ;. 
and  it  is  thence  to  be  concluded,  that  all  vifion  is 
cowing  to  the  a6livity  of  this  organ. 

li  Place  a  piece  of  red  (ilk,  about  an  inch  in 
diwneter,  as  in  plate  1,  at  Se6l.  IIL  1,  on  a  (heet 
of  white  paper,  in  a  ftrong  light;  look  fteadily 
upon  it  from  about  the  diftance  of  half  a  yard 
for  a  minute  J  then  cldfing  your  eyelids  cover 
them  with  your  hands,  and  a  green  fpe<5lrum  will 
fee  fecn  in  your  eyes,  refembling  in  form  the 
piece  of  red  (ilk  :  after  fome  time,  this  fpe<^rum 
will  difappear  and  fhortly  reappear;  and  this 
alternately  three  or  four  times,  if  the  experiment 
18  well  made,  till  at  length  it  vanKhes  entirely. 

2.  Place  on  a  (heet  of  white  paper  a  circular 
piece  of  blue  (ilk,  about  four  inches  in  diameter, 
in  the  funlhine  ;  cover  the  centre  of  this  with  a 
circular  piece  of  yellow  (ilk,  about  three  iflches 
in  diameter;  and  the  centre  of  the  yellow  (ilk 
with  a  circle  of  pink  (ilk,  about  two  inches  in 

diameter; 
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diameter ;  and  the  centre  of  the  pink  filk  with  a 
circle  of  green  filk,  about  one  inch  in  dianaetcr ; 
and  the  centre  of  this  with  a  circle  of  indigo, 
about  half  an  inch  in  diameter ;  make  a  fmall 
fpeck  with  ink  in  the  very  centre  of  the  whole, 
as  in  plate  3,  at  Se6l.  III.  3,  6.;  look  fteadily  foe 
a  minute  on  this  central  fpot,  and  then  clofing 
your  eyes,  and  applying  your  hand  at  about  an 
inch  diftance  before  them,  fo  as  to  prevent  too 
much  or  too  little  light  from  paffing  through  the 
eyelids,  you  will  fee  the  moft  beautiful  circles  of 
colours  that  imagination  can  conceive,  which  arc 
moft  refembled  by  the  colours  occafioned  by 
pouring  a  drop  or  two  of  oil  on  a  ft  ill  lake  in  a 
bright  day ;  but  thefe  circular  irifes  of  colours 
are  not  only  different  firom  the  colours  of  the 
filks  above  naentioned,  but  are  at  the  fame  time 
perpetually  changing  as  long  as  they  exift. 

8.  When  any  one  in  the  dark  prefles  either 
comer  of  his  eye  with  his  finger,  and  turns  his  eye 
away  from  his  finger,  he  will  fee  a  circle  of  co- 
lours like  thofe  in  a  peacock's  tail :  and  a  fudden 
flafli  of  light  is  excited  in  the  eye  by  a  ftroke  oa 
it-     (Newton  8  Opt.  Q.  16.) 

4.  When  any  one  turns  round  rapidly  on  ond 

foot,  till  he  becomes  dizzy,  and  falls  upon  the 

ground,  the  fpeiftra  of  the  ambient  objects  con* 

tifloe  to  prefent  themfelves  in  rotation,  or  appear 

to  librate,  and  he  feems  to  behold  them  for  fome 

time  ftill  in  motion* 

From 
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From  all  thefe  experiments  it  appears,  that  the 
fpe6lra  in  the  eye  are  not  owing  to  the  mecha- 
nical  impulfe  of  light  impreffed  on  the  retina,- 
nor  to  its  chemical  combination  with  that  organ, 
nor  to  the  abforption  and  emiflion  of  light,  as  is 
obferved  in  many  bodies ;  for  in  all  thefe  cafes 
the  fpe<Stra  mull  either  remain  uniformly,  or  gra- 
dually diminifli ;  and  neither  their  alternate  pre* 
fence  and  evanelcence  as  in  the  firft  experiment, 
nor  the  perpetual  changes  of  their  colours  as  in 
the  fecond,  nor  the  flafh  of  light  or  colours  in  the 
prefled  eye  as  rn  the  third,  nor  the  rotation  or 
libration  of  the  fpedra  as  in  the  fourth,  could 
cxift. 

It  is  not  abfurd  to  conceive,  that  the  retina 
may  be  ftimulatcd  into  motion,  as  well  as  the  red 
and  white  mufclcs  which  form  our  limbs  and 
veflels ;  fince  it  confifts  of  fibres,  like  thofe,  in- 
termixed with  its  meduUaiy  fubflance.  To  evince 
this  ftru6lure,  the  retina  of  an  ox's  eye  was  fuf- 
pended  in  a  glafs  of  warm  water,  and  forcibly 
torn  in  a  few  places ;  the  edges  of  thefe  parts 
appeared  jagged  and  hairy,  and  did  not  contra6l, 
and  become  fmooth  like  fimple  mucus,  when  it 
isdiftended  till  it  breaks;,  which  fhews  that  it 
confifts  of  fibres:  and  its  fibrous  conftru6lion 
became  ftill  more  diftindl  to  the  fight,  by  adding 
fome  cauftic  alkali  to  the  water,  as  the  adhering 
mucus  was  firil  eroded,  and  the  hair-like  fibrek 
remained  floating  in  the  vefleL    Nor  does  the 

degree 
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degree  of  tranfparency  of  the  retina  invalidate  the 
evidence  of  its  fibrous  ftru6lure5  fince  Leeuwen- 
hoek  has  fhewn  that  the  cryftalUne  humour  it- 
felf  confifts  of  fibres.  (Arcana  Naturae,  Vol.  L 
p.  70,) 

Hence  it  appears,  that  as  Ihe  mufcles  have  lar- 
ger fibres  intermixed  with  a  fmaller  quantity  of 
nervous  medulla,  the  organ  of  vifion  has  a  greater 
quantity  of  nervous  medulla  intermixed  with 
fmaller  fibres ;  and  it  is  probable  that  the  loco- 
motive mufcles,  as  well  as  the  vafcular  ones,  of 
microfcopic  animals  have  much  greater  tenuity 
than  thefe  of  the  retina. 

And  befides  the  fimilar  laws,  which  will  be 
Ihewn  in  this  paper  to  govern  alike  the  actions 
of  the  retina  and  of  the  mufcles,  there  are  many 
.  other  analogies  which  exift  between  them.  They 
are  both  originally  excited  into  action  by  irrita- 
tions, both  adl  nearly  in  the  fame  quantity  of  time, 
are  alike  ftrengthened  or  fatigiied  by  exertion, 
are  alike  painful  if  excited  into  adtion  when  they 
are  in  an  inflamed  fi:ate,  are  alike  liable  to  para- 
lyfife  and  to  the  torpor  of  old  age. 

IL  Op  spectra  from  defect  op  sensi- 
bility. 

The  retina  is  not  fo  eajily  excited  into  a  ffion  hy  lefs 
irritation  after  having  been  lately  /ubje£led  to 
greater. 

1.  When  any  one  pafles  from  the  bright  day- 
light 
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light  into  a  darkened  room,  the  irifes  of  his 
eyes  expand  themfelves  to  their  utmoft  extent  in 
a  few  feconds  of  time ;  but  it  is  very  long  before 
the  optic  nerve,  after  having  been  ftimulatcd  by 
the  greater  light  of  the  day,  becomes  Icnfible  of 
the  lefs  degree  of  it  in  tlie  room ;  and,  if  the 
room  is  not  too  obfcure,  the  irifes  will  again  con- 
trail themfelves  in  fome  degree,  as  the  fenlibility 
of  the  retina  returns. 

2.  Place  about  half  an  inch  fquarc  of  white  pa- 
per on  a  black  hat,  and  lobking  fleadily  on  the 
centre  of  it  for  a  minute,  remove  your  eyes  to  a 
Iheet  of  white  paper ;  and  after  a  fccond  or  two 
a  dark  fquare  will  be  feen  on  the  white  paper, 
which  will  continue  fome  time.  A  fimilar  dark 
fquare  will  be  feen  in  the  clofed  eye,  if  light  be 
admitted  through  the  eyelids. 

So  after  looking  at  any  luminous  object  of  a 
fmall  lize,  as  at  the  fun,  for  a  fhort  time,  fo  bb 
not  much  to  fatigue  the  eyes,  this  part  of  the  re- 
tina becomes  Icfs  fenfible  to  fmallcr  quantities  of 
light ;  hence,  when  the  eyes  are  turned  on  other 
lefs  luminous  parts  of  the  Iky,  a  dark  fpot  is  feen 
refembling  the  fhape  of  the  fun,  or  other  lumi- 
nous objedl  which  we  laft  beheld.  This  is  the 
fource  of  one  kind  of  the  dark-coloured  mu/c^ 
volitantes.  If  this  dark  fpot  lies  above  the  centre 
of  the  eye,  we  turn  our  eyes  that  way,  expelling 
to  bring  it  into  the  centre  of  the  eye,  that  we 
piay  view  it  more  diftindlly ;  and  in  this  cafe  the 

dark 
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dark  fpeArum  fcems  to  move  upwards.  If  the 
dark  fpe<Strum  is  found  beneath  the  centre  of  the 
eye,  we  purfue  it  from  the  fame  mbtive,  and  it 
feems  to  move  downwards/  This  has  given  rife 
to  various  conjectures  of  fomething  floating  in 
the  aqueous  humours  of  the  eyes  v  but  wHoevcr, 
in  attending  to  thefe  fpots,  keeps  his  eyes  un- 
moved by  looking  fteadily  at  the  comer  of  a 
cloud,  at  the  fame  time  that  he  obferves  the  dark 
fpe<!^ra,  will  be  thoroughly  convinced,  that  they 
have  no  motion  but  what  is  given  to  them  by  the 
movement  of  our  eyes  in  purfuit  of  them.  Some- 
times the  form  of  the  fpe<5lrum,  when  it  has  been 
received  from  a  circular  luminous  body,  will  be- 
come oblong ;  and  fometimes  it  will  be  divided 
into  two  circular  fpedlra,  which  is  not  owing  to 
our  changing  the  angle  made  by  the  two  optic 
axifes,  according  to  the  diftancc  of  the  clouds  or 
other  bodies  to  which  the  fpe<5trum  is  fuppofed 
to  be  contiguous,  but  to  other  caufes  men- 
tioned in  No.  X.  3.  of  this  fe6lion.  The  appa- 
rent fize  of  it  will  alfo  be  variable  according  to  its 
fuppofed  diftance. 

As  thefe  fpedtra  are  more  eafily  obfervabic 
when  our  eyes  arc  a  little  weakened  by  fatigue, 
it  has  frequently  happened,  that  people  of  deli- 
cate conftitutions  have  been  much  alarmed  at 
them,  fearing  a  beginning  decay  of  their  light, 
and  have  thence  fallen  into  the  hands  gf  ignorant 
oculifts ;   but  I  believe  they  never  are  a  prelude 

t^ 
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to  any  other  difeafe  of  the  eye,  and  that  it  is 
from  habit  alone,  and  our  want  of  attention  to 
them,  that  we  do  not  fee  them  on  all  objedh 
every  hour  of  oUr  lives.  But  as  the  nerves  of 
very  weak  people  lofe  their  fenfibility,  in  the 
fame  lianner  as  their  mufclcs  lofe  their  adlivity, 
by  a  fmall  time  of  exeftion,  it  frequently  hap- 
pens,  that  lick  people  in  the  extreme  debility  of 
fevers  are  perpetually  employed  in  picking 
fomething  from  the  bed-clothes,  occafioned  by 
their  miftaking  the  appearance  of  thcfe  imijcte 
volitantes  in  their  eyes.  Benvenuto  Celini,  an 
Italian  artift,  a  man  of  flrong  abilities,  relates, 
that  having  paffed  the  whole  night  on  a.dif- 
tant  mountain  with  fome  companions  and  a 
conjurer,  and  performed  many  ceremonies  to 
raife  the  devil,  on  their  return  in  the  morning  to 
Rome,  and  looking  up  when  the  fun  began  to 
rife,  they  faw  numerous  devils  run  on  the  tops 
of  the  houfcs,  as  they  pafled  along ;  fo  much 
were  the  fpcclra  of  their  weakened  eyes  magnified 
by  fear,  and  made  fubfervient  to  the  purpofes  of 
fraud  or  fupcrllition.     (Life  of  Ben.  Celini.) 

3.  Place  a  fquare  inch  of  white  paper  on  a  large 
piece  of  ftraw-colourcd  lilk ;  look  fteadily  fomc 
time  on  the  white  paper,  and  then  move  the  centre 
of  your  eyes  on  the  filk,  and  a  fpecb-um  of  the 
form  of  the  paper  will  appear  on  the  (ilk,  of  a 
deeper  yellow  than  the  other  part  of  it :  for  the  cen* 
tral  part  of  the  retina,  having  been  fome  time  ex- 
pofed  to  the  flimulus  of  a  greater  quantity  of  white 

light. 
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light,  is  become  lefs  ienfible  to  a  fmaller  quantity 
of  it,  and  therefore  fees  only  the  yellow  rays  ia 
that  part  of  the  ftraw-coloured  lilk. 

Fa6ls  fimilar  to  thefe  are  obfervable  in  other 
parts  of  our  fyftem  :  thus,  if  one  hand  be  made 
warm,  and  the  other  expofed  to  the  cold,  and 
then  both  of  them  immcrfcd  in  fubtepid  water, 
the  water  is  perceived  warm  to  one  hand,  and 
cold  to  the  other ;  and  we  are  not  able  to  hear 
weak  founds  for  fome  time  after  we  have  been 
expofed  to  loud  ones ;  and  we  feel  a  chillinefs 
on  coming  into  an  atmofphere  of  temperate 
warmth,  after  having  been  fome  time  confined 
in  a  very  warm  room :  and  hence  the  ftomach, 
and  other  organs  of  digeftion,  of  thofc  who  have 
been  habituated  to,  the  greater  ilimuUis  of  fpiri- 
tuous  liquor,  are  not  excited  into  their  due  ac? 
tion  by  the  lefs  ftimulus  of  common  food  alone ; 
of  which  the  immediate  confequcuce  is  indigcf- 
tion  and  hypochondriacifm. 


111.  Op  spectra   pbom  excess  op  sensibi- 
lity. 

77ie  retina  is  more  eaftly  excited  into  aflioji  hy  greater 
irritation  after  having  been  lately  fiihje^ed  to  lefs^ 

1 .  Ip  the  eyes  are  clofed,  and  covered  perfe6tly 

with  a  hat,   for  a  minute  or  two,  in  a  bright  day; 

VOL.  II.  Z  on 
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on  removing  the  hat  a  red  or  crimfon  light  is 
fcen  through  the  eyelids.  In  this  experiment  the 
retina,  after  being  fome  time  tcpt  in  the  dark, 
becomes  fo  fenlible  to  a  fmall  quantity  of  light, 
as  to  perceive  diftindlly  the  greater  quantity  of 
red  rays  than  of  others  which  pafs  through  the 
eyelids.  A  fimilar  coloured  light  is  feen  to  pafs 
through  the  edges  of  the  fingers,  when  the  open 
hand  is  oppofed  to  the  flame  of  a  candle. 

2.  If  you  look  for  fome  minutes  fteadily  on  a 
window  in  the  beginning  of  the  evening  twilight, 
or  in  a  dark  day,  and  then  move  your  eyes  a 
little,  fo  that  thofe  parts  of  the  retina,  on  which 
the  dark  frame-work  of  the  window  was  deline- 
ated, may  now  fall  on  the  glafs  part  of  it,  many 
luminous  lines,  Veprefenting  the  frame- work,  will 
appear  to  lie  acroft  the  glafs  panes :  for  thofc 
parts  of  the  retina,  which  were  before  leafl:  fti- 
mulated  by  the  dark  frame-work,  are  now  more 
fenfible  to  light  than  the  other  parts  of  the  retina 
which  were  cxpofed  to  the  more  luminous  parts 
of  the  window. 

3.  Make  with  ink  on  white  paper  a  very  black 
fpot,  about  half  an  inch  in  diameter,  with  a  tail 
about  an  inch  in  length,  fo  as  to  reprefent  a  tad- 
pole, as  in  plate  2,  at  Seft.  III.  8.  3. ;  look 
fteadily  for  a  minute  on  this  fpot,  and,  on  mov- 
ing the  eye  a  little,  the  figure  of  the  tadpole  will 
be  feen  on  the  white  part  of  the  paper,  which 
iigure  of  the  tadpole  will  appear  whiter  or  more 

luminous 
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luminous  than  the  other  parts  of  the  white  pa- 
per; for  the  part  of  the  retina  on  which  the  tad- 
pole was  delineated,  is  now  more  fenfible  to  light 
than  the  other  parts  of  it,  which  were  cxpofed  to 
the  white  paper.  This  experiment  is  mentioned 
by  Dr.  Irwin,  but  is  not  by  him  afcribed  to  the 
truecaufe,  namely,  the  greater  fenfibility  of  that 
part  of  the  retina  which  has  been  cxpofed  to  the 
black  fpot,  than  of  the  other  parts  which  had  re- 
ceived the  white  field  of  paper,  which  is  put  be- 
yond a  doubt  by  the  next  experiment. 

4.  On  clofmg  the  eyes  after  viewing  the  black 
fpot  on  the  white  paper,  as  in  the  foregoing  expe- 
riment, a  red  fpot  is  feen  of  the  form  of  the  black 
fpot :  for  that  part  of  the  retina,  on  which  the 
black  fpot  was  delineated,  being  now  more  fen- 
fible to  light  than  the  other  parts  of  it,  which 
were  expofed  to  the  white  paper,  is  capable  of 
perceiving  the  red  rays  which  penetrate  the 
eyelids.  If  this  experiment  be  made  by  the  light 
of  a  tallow  candle,  the  fpot  will  be  yellow  in- 
ftead  of  red;  for  tallow  candles  abound  much 
with  yellow  light,  which  pa^'S  in  greater  quan- 
tity and  force  through  the  eyelids  than  blue 
light ;  hence  the  difficulty  of  diftinguifliing  blue 
and  green  by  this  kind  of  candle  light.  ^  The  co- 
lour of  the  fpe6lrum  may  poflibly  vary  in  the 
daylight,  according  to  the  different  colour  of  the 
meridian  or  the  morning  or  evening  light. 

M.  Beguelin,  in  the  Berlin  Mcmoires,  V.  II. 
Za  1771, 
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1771,  obfervcs,  that,  when  he  held  a  book  fo 
that  the  fun  fhonc  upon  his  half-clofed  eyelids, 
the  black  letters,  which  he  had  long  infpedled,  be- 
came red,  which  muft  have  been  thus  occafioned. 
Thofe  parts  of  the  retina  which  had  received  foi 
fome  time  the  black  letters,  were  fo  much  more 
fenfible  than  thofe  parts  which  had  been  oppofed 
to  the  white  paper^  that  to  the  former  the  recj 
light,  which  paffed  through  the  eyelids^  was  per- 
ceptible. There  is  a  limilar  ftory  told,  I  think, 
in  M.  de  Voltaire*s  Hiflorical  Works,  of  a  Duke 
of  Tufcany,  who  was  playing  at  dice  with  the 
general  of  a  foreign  army,  and,  believing  he  faw 
bloody  fpots  upon  the  dice,  portended  dreadful 
events,  and  retired  in  confiifion.  The  obferver, 
^fter  looking  for  a  minute  on  the  black  fpots  of  a 
die,  and  carelefsly  doling  his  eyes,  on  a  bright 
4ay,  would  fee  the  image  of  a  die  with  red  fpots 
tipon  it,  as  above  explained. 

5.  On  emerging  from  a  dark  cavern,  where  we 
have  long  continued,  the  light  of  a  bright  day 
becomes  intolerable  to  the  eye  for  a  conliderable 
time,  owing  to  the  excefs  of  fcnfibility  exifting 
in  the  eye,  after  having  been  long  expofed  to 
little  or  no  ftimiilus.  This  occafions  us  imme- 
diately to  contradl  the  iris  to  its  fmalleft  aperture> 
which  becomes  again  gradually  dilated,  as  the 
retina  becomes  accuftomed  to  the  greater  ftimulus 
of  the  daylight. 

The  twinkling  of  a  bright  ilar,  or  of  a  diftant 
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candle  in  the  night,  is  perhaps  owing  to  the 
fame  caufe.  While  we  cpntinue  to  look  upon 
thefe  luminous  objedls,  their  central  parts  gra- 
dually appear  paler,  owing  to  the  decreafing  fen- 
fibility  of  the  part  of  the  retina  cxpofed  to 
their  light ;  whilft,  at  the  fame  time,  by  the  un- 
ileadinefs  of  the  eye,  the  edges  of  thqm  are  per- 
petually falling  on  parts  of  the  retina  that  were 
juft  before  expofed  to  the  darknefs  of  the  night, 
and  therefore  tenfold  more  fenfible  to  light  than 
the  part  on  which  the  ftar  or  candle  had  been  for 
Ibme  time  delineated.  This  pains  the  eye  in  a 
fimilar  manner  as  when  we  come  fuddenly  frwn 
a  dark  room  into  bright  day-light,  and  gives  the 
appearance  of  bright  fcintillations.  Hence  the 
liars  twinkle  moft  when  the  night  is  darkeft,  and 
do  not  twinkle  through  telefcopes,  as  obferved  by 
Mufchenbf  oeck  ;  and  it  will  afterwards  be  feen 
why  this  twinkling  is  fometimes  of  different  co- 
lours when  the  objeft  is  very  bright,  as  Mr.  Mel- 
vill  obfen^ed  in  looking  at  Sirius.  For  the  opi- 
nions of  others  on  this  fubjedl,  fee  Dr.  Prieftley's 
valuable  Hiftory  of  Light  and  Colours,  p.  494. 

Many  fa6ls  obfervable  in  the  animal  fyftem 
are  fimilar  to  thefe ;  ^s  the  hot  glow  occafioned 
by  the  ufual  warmth  of  the  air,  or  our  clothes, 
on  coming  out  of  a  cold  bath ;  the  pain  of  the 
fingers  on  approaching  the  fire  after  having 
handled  fnow ;  and  the  inflamed  heels  from 
walking  in  ihow.    Hence  thofe  who  have  been 
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cxpofed  to  much  cold  have  died  on  being  brought 
to  a  fircj  or  their  limbs  have  become  fo  much  in^ 
flamed  as  to  mortify.  Hence  much  food  or  wine 
givea  fuddenly  to  thofe  who  have  almoft  pcriflied 
by  hunger  has  dcftroyed  them  ;  for  all  the  or- 
gans of  the  famiflied  body  are  now  become  fo 
much  more  irritable  to  the  ilimulus  of  food  and 
wine,  which  they  have  long  been  deprived  of, 
that  inflammation  is  excited,  which  terminates 
in  gangrene  or  fever. 

IV.    Op  direct  oculah  spectra, 

A  quantity  of  Jllmulus  fomewhat  greater  ihanna-t 
tural  excites  the  retina  into  fpafmodic  a£tiot^ 
which  cea/es  in  a  few  feconds. 

A  CERTAIN  duration  and  energy  of  the  ftimu- 
lus  of  light  and  colours  excites  the  perfect  action 
of  the  retina  in  vilion  ;  for  very  quick  motions 
are  imperceptible  to  us,  as  well  as  very  flow  ones, 
as  the  whirling  of  a  top,  or  the  fliadow  on  a  flm- 
dial.  So  perfect  darkneir  does  not  afFeft  the  eye 
at  all;  and  excefs  of  li'^ht  produces  pain,  not 
vifion. 

1 .  When  a  fire-coal  is  whirled  round  in  the  dark, 
a  lucid  circle  rcmains  a  confiderable  time  in  the 
eye ;  and  that  with  fo  much  vivacity  of  light,  that  it 
is  miftaken  for  a  continuance  of  the  irritation  of 
t^c  pb^e<S.  In  tjie  fan^e  manner,  when  a  fiery  mq- 
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teor  flioots  acrofs  the  night,  it  appears  to  leave 
a  long  lucid  train  behind  it,  part  of  which,  and 
perhaps  fometimes  the  whole,  is  owing  to  the 
continuance  of  the  aAion  of  the  retina  after  hav- 
ing been  thus  vividly  excited.  This  is  beautifully 
illuftrated  by  the  following  experiment:  fix  a 
paper  fail,  three  or  four  inches  in  diameter,  and 
made  like  that  of  a  fmoke  jack,  in  a  tube  o( 
pafteboard;  on  looking  through  the  tube  at  a 
diflant  profpe6l,  fome  disjointed  parts  of  it  will 
be  feen  through  the  narrow  intervals  between  the 
fails;  but  as  the  fly  begins  to  revolve,  tiiefe  in- 
tervals appear  larger;  and  when  it  revolves 
quicker,  the  whole  profpedl  is  feen  quite  as  dit 
tindl  as  if  nothing  intervened,  though  Icfs  lu- 
minous. 

2.  Look  through  a  dark  tube,  about  half  a 
yard  long,  at  the  area  of  a  yellow  circle  of  half 
an  inch  diameter,  lying  upon  a  blue  area  of 
double  that  diameter,  for  half  a  minute  ;  and  on 
clofing  your  eyes  the  colours  of  the  fpedbrum 
will  appear  fimilar  to  the  two  areas,  as  in  fig.  3. ; 
but  if  the  eye  is  kept  too  long  upon  them,  the 
colours  of  the  fpeArum  will  be  the  reverfe  of 
thofe  upon  the  paper,  that  is,  the  internal  circle 
will  become  blue,  and  the  external  area  yellow ; 
hence  fome  attention  is  required  in  making  this 
experiment. 

3.  Place  the  bright  flame  of  a  fpermaceti  can- 
dle before  a  black  obje6l  in  the  night ;  look  fi:ea- 
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dily  at  it  for  a  Ihort  lime,  till  it  is  obferved  to 
become  fomewhat  paler  ;  and  on  clofing  the  eyes, 
and  covering  them  carefully,  but  not  fo  as  to 
comprefs  them,  the  image  of  the  blazing  candle 
will  continue  diftindlly  to  be  vifible. 

Look  fteadily,  for  a  Ihort  time,  at  a  window  in 
a  dark  day,  as  in  Exp.  2.  Se6t,  IIL  and  then 
doling  your  eyes,  and  covering  them  with  your 
hands,  an  exa<5l  delineation  of  the  window  re- 
mains for  fome  time  vifible  in  the  eye.  This  ex- 
periment requires  a  little  practice  to  make  it  fvic- 
ceed  well ;  fince,  if  the  eyes  are  fatigued  by  look- 
ing too  long  on  the  window,  or  the  day  be  too 
t)right,  the  luminous  parts  of  the  window  will 
appear  dark  in  the  fpc6lrum,  and  the  dark  parts 
of  the  frame-work  will  appear  luminous,  as  in 
Exp.  2.  Se6l.  IIL  And  it  is  evcn>  difficult  for 
many,  who  firft  try  this  experiment,  to  perceive 
the  fpedlrum  at  all ;  for  any  huny  of  mind,  or 
even  too  great  attention,  to  the  fpe6lrum  itfelf, 
will  difappoint  them,  till  they  have  had  a  little 
experience  in  attending  to  fuch  fmall  fenfations. 

The  fpeftra  d^fcribed  in  this  fedion,  termed 
direct  ocular  fpecftra,  are  produced  without  much 
fatigue  of  the  eye  ;  the  irritation  of  the  luminous 
object  being  foon  withdrawn,  or  its  quantity  of 
light  being  not  fo  great  as  to  produce  any  degree 
of  unealinefs  in  the  organ  of  yilion  ;  which  dif- 
tinguifhes  them  from  the  next  clafs  of  ocular 
ipe<ftra,  which  are  the  confcquence  of  fatigue, 
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Thefe  dire6t  fpcftra  are  beft  obferved  in  fuch 
circumftances  that  no  light,  but  what  comes  from 
the  objcft,  can  fall  upon  the  eye  ;  as  in  looking 
through  a  tube,  of  half  a  yard  long,  and  an 
inch  wide,  at  a  yellow  paper  on  the  fide  of  a 
room,  the  dire6l  fpe^lrum  was  eafily  produced  on 
clofing  the  eye  without  taking  it  from  the  tube ; 
but  if  the  lateral  light  is  admitted  through  the 
eyelids,  or  by  throwing  the  fpedlrum  on  white 
paper,  it  becomes  a  reverfe  fpedlrum,  as  will  be 
explained  below. 

The  other  fenfes  alfo  retain  for  a  time  the  im- 
preffions  that  have  been  made  upon  them,  or  the 
adlions  they  have  been  excited  into.  So  if  a  hard 
body  is  prefled  upon  the  palm  of  the  hand,  as  is 
pra6lifed  in  tricks  of  legerdemain,  it  is  not  eafy 
to  diftinguifh  for  a  few  feconds  whether  it  re- 
mains or  is  removed ;  and  taftes  continue  long  to 
exift  vividly  in  the  mouth,  as  the  fmoke  of  to- 
bacco, or  the  tafte  of  gentian,  after  the  fi^pid 
ipaterial  is  withdrawn. 

V.  A  quantity  of  JliTnulm  fomevchat  gr$aHr  than  the 
laji  mentioned  excites  the  retina  into  fpafmodic  ac^ 
tion^  which  ceafes  and  recurs  alternately. 

1.  On  looking  for  a  time  on'the  fetting  fun, 
fo  as  not  greatly  to  fatigue  the  fight,  a  yellow 
fpedrum  is  feen  when  the  eyes  are  clofed  and 
povered,  which  continues  for  a  time^  and  then 
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difappears  and  recurs  repeatedly  before  it  entirely 
vanifhes.  This  yellow  fpei^nim  of  the  fun  when 
the  eyelids  are  opened  becomes  blue.;  and  if  it  is 
made  to  fall  on  the  green  grafs,  or  on  other  co- 
loured objedts,  it  varies  its  own  colour  by  an  in- 
termixture of  theirs,  as  will  be  explained  in 
another  place. 

2.  Place  a  lighted  fpermaceti  candle  in  the 
night  about  one  foot  from  your  eye,  and  look 
^  fteadily  on  the  centre  of  the  flame,  till  your  eye 
becomes  much  more  fatigued  than  in  Se6t.  IV. 
Exp.  3. ;  and  on  clofingyour  eyia  a  reddilh  fpec- 
trum  will  be  perceived,  which  will  ceafe  and  re* 
turn  alternately. 

The  action  of  vomiting  in  like  manner  ceafes, 
and  is  renewed  by  intervals,  although  the  emetic 
drug  is  thrown  up  with  the  firft  eflfort :  fo  after- 
pains  continue  fome  time  after  parturition  ;  and 
the  alternate  pulfations  of  the  heart  of  a  viper  are 
renewed  for  fome  time  after  it  is  cleared  from  its 
blood. 

VI.  Of  reverse  ocular  spectra. 

T^e  retina^  after  having  been  excited  into  a^ion  hy 
a  Jlimultcs  fomewhat  greater  than  the  laji  men* 
tioneJy  falls  into  oppojite  ffafmodic  a£lion. 

The  a6llons  of  every  part  of  animal  bodies 
may  be  advantageoufly  compared  with  each  other. 

This 


Digitized  by  VjOOQ IC 


Sect.XL.  6.  !•    OCULAR  SPECTRA.  347 

This  ftria  analogy  contributes  much  to  the  in- 
veftigation  of  truth  ;  while  thofe  loofer  analogies, 
•which  compare  the  phenomena  of  animal  life 
with  thofe  of  chemiftry  or  mechanics,  only  ferve 
to  miflead  our  inquiries. 

When  any  of  our  larger  mufcles  have  been  ia 
long  or  in  violent  aiftion,  and  their  antagonifts 
have  been  at  the  fame  time  extended,  as  foon  as 
the  adlion  of  the  former  ceafes,  the  limb  is 
ilretched  the  contrary  way  for  our  eafe^  and  a 
pandiculation  or  yawning  takes  place. 

By  the  following  obfervations  it  appears,  that 
a  limilar  circumftance  obtains  in  the  organ  of 
vifion ;  after  it  has  been  fatigued  by  one  kind 
of  a6lion,  it  fpontaneoufly  falls  into  the  oppofite 
kind.  * 

1.  Place  a  piece  of  coloured  filk,  about  an 
inch  in  diameter,  on  a  Iheet  pf  white  paper, 
about  half  a  yard  from  your  eyes ;  look  fteadily 
upon  it  for  a  minute;  then  remove  your  eyes 
upon  another  part  of  the  white  paper,  and  a 
fpedlrum  will  be  feen  of  the  form  of  the  filk  thus 
infpeded,  but  of  a  colour  oppofite  to  it.  A  fpec- 
tram  nearly  fimilap«-will  appear  if  the  eyes  are 
clofed,  and  the  eyelids  Ihaded  by  approaching 
the  hand  near  them,  fo  as  to  permit  fome,  but  to 
prevent  too  much  light  falling  on  them. 
Red  filk  produced  a  green  fpe6lrum. 
Qrc^n  produced  a  red  pne. 

Orange 
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Orange  produced  blue. 

Blue  produced  orange. 

Yellow  produced  violet. 

Violet  produced  yellow. 
That  in  thefe  experiments  the  colours  of  the 
fpedlra  are  the  reverfe  of  the  colours  which  occa- 
fioned  them,  may  be  feen  by  examining  the  third 
figure  in  Sir  Ifaac  Newton's  Optics,  L.  II,  p.  1. 
where  thofe  thin  laminae  of  air,  which  refledlcd 
yellow,  tranfmitted  violet ;  thofe  which  refledled 
red,  tranfmitted  a  blue  green ;  and  fo  of  the  reft> 
agreeing  with  the  experiments  above  related. 

2.  Thefe  reverfe  fpe6lra  are  fimilar  to  a  colour^ 
formed  by  a  combination  of  all  the  primary  co- 
lours except  that  with  which  the  eye  has  been 
fatigued  in  making  the  experiment :  thus  the  re- 
verfe fpedbrum  of  red  muft  be  fuch  a  green  as 
would  be  produced  by  a  combination  of  all  the 
other  prifmatic  colours.  To  evince  this  fa6l  the 
following  fatisfa6lory  experiment  was  made.  The 
prifmatic  colours  were  laid  on  a  circular  pafte- 
board  wheel,  about  four  inches  in  diameter,  in 
the  proportions  defcribed  in  Dr.  Prieftley*s  Hif- 
tory  of  Light  and  Colours,  pi.  12.  fig.  83.  except 
tliat  the  red  compartment  was  entirely  left  out^ 
and  the  others  proportionably  extended  fo  as  to 
complete  the  circle.  Then,  as  the  orange  is  a 
mixture  of  red  and  yellow,  and  as  the  violet  is  a 
mixture  of  red  and  indigo,  it  became  necellary  to 
1  put 
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put  yellow  on  the  wheel  inftead  of  orange,  and 
indigo  inftead  of  violet,  that  the  experiment 
might  more  exa6lly  quadrate  with  the  theory  it 
was  defigned  to  eftablifh  or  confute ;  becaufe  ia 
gaining  a  green  fpedlrum  from  a  red  objedt,  the 
eye  is  fuppofed  to  have  become  infenfible  to  red' 
light.  This  wheel,  by  means  of  an  axis,  was. 
made  to  whirl  like  a  top  ;  and  on  its  being  put 
in  motion,  a  green  colour  was  produced,  corre- 
Iponding  with  great  exadbiefs  to  the  reverfe  fpec- 
trum  of  red. 

3.  In  contemplating  any  one  of  thefe  reverfe 
fpc6b:a  in  the  clofcd  and  covered  eye,  it  difap- 
pears  and  re- appears  feveral  times  fucceflivcly, 
till  at  length  it  entirely  vaniflies,  like  the  dirc6l 
fpe6bra  in  Sedl.  V. ;  but  with  this  additional  cir- 
cumftance,  that  when  the  fpe6lrum  becomes  faint 
or  cvanefcent,  it  is  inftantly  revived  by  removing 
the  h^nd  from  before  the  eyelids,  fo  as  to  admit 
more  light :  becaufe  then  not  only  the  fatigued 
part  of  the  retina  is  inclined  fpontaneoufly  to 
fall  into  motions  of  a  contrary  direction,  but  be- 
ing ftill  fenfible  to  all  other  rays  of  light,  except 
that  with  which  it  was  lately  fatigued,  is  by  thefc 
rays  at  the  fame  time  ftimulated  into  thofe  mo- 
tions which  form  the  reverfe  fpe6lrum. 

From  thefe  experiments  there  is  reafon  to  con- 
clude, that  the  fatigued  part  of  the  retina  throws 
itfelf  into  a  contrary  mode  of  aftion,  like  ofcita- 
tlonor  pandiculation,   as  foon  as  the  Aimulus 

which 
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which  has  fatigued  it  is  withdrawn  ;  and  that  it 
ftill  remains  fenfiblc,  that  is,  liable  to  be  excited 
intoa6lion  by  any  other  colours  at  the  fame  time, 
except  the  colour  with  which  it  has  been  fa- 
tigued. 


Vn.  The  retina  after  having  been  excited  into  ac* 
tion  by  a  fiimulus  fomewhat  greater  than  the  lafi 
mentioned  falls  into  various  fucceffive  fpafmodic 
affions. 

1.  On  looking  at  the  meridian  fun  as  long  as 
the  eyes  can  well  bear  its  brightnefs,  the  diflc 
iirft  becomes  pal6,  with  a  luminous  crefcent, 
which  feems  to  librate  from  one  edge  of  it  to  the 
other,  owing  to  the  imfteadinefs  of  the  eye ;  then 
the  whole  phafis  of  the  fun  becomes  blue,  fur- 
rounded  with  a  white  halo  ;  and  on  doling  the 
eyes,  and  covering  them  with  the  hands,  a  yel- 
low fpe<5trum  is  feen,  which  in  a  little  time 
changes  into  a  blue  one. 

M.  de  la  Hire  obferved,  after  looking  at  the 
bright  fun,  that  the  impreffion  in  his  eye  firft  af- 
fumed  a  yellow  appearance,  and  then  green,  and 
then  blue ;  and  wilhes  to  afcribc  thefc  appear- 
ances to  fome  afFedlion  of  the  nerves.  (Porter- 
field  on  the  Eye,  VoK  I.  p.  343.)       * 

2.  After  looking  fteadily  on  about  an  inch 
fquare  of  pink  filk,   placed  on  white  paper,  in  a 
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bright  funfliine,  at  the  diftance  of  a  foot  from 
my  eyes,  and  clofing  and  covering  my  eye-lidg^ 
the  fpe  Arum  of  the  filk  was  at  firil  a  dark  green, 
and  the  fpe<5lrum  of  the  white  paper  became  of  a 
pink.  The  fpe£bra  then  both  difappcared ;  and 
then  ^the  internal  fpe6lrum  was  blue ;  and  then, 
after  a  fecond  difappearance,  became  yellow,  and 
laflly  pink,  whilft  the  fpedlrum  of  the  field  va- 
ried into  red  and  green, 

Thefe  fucceffions  of  different  coloured  fpeflra 
were  not  exactly  the  fame  in  the  different  ex- 
periments, though  obfcrved,  as  near  as  could 
be,  with  the  fame  quantity  of  light,  and  other 
fimilar  circumftances ;  owing,  I  fuppofe,  to  try- 
ing too  many  experiments  at  a  time ;  fo  that 
the  eye  was  not  quite  free  from  the  fpe^lra  of  the 
colours  which  were  previoufly  attended  to. 

The  alternate  exertions  of  the  retina  in  the  pre- 
ceding fedlion  rcfembled  the  ofcitation  or  pandi- 
culation of  the  mufcles,  as  they  were  performed  in 
dire6liQns  contrary  to  each  other,  and  were  the 
confequence  of  fatigue  rather  than  of  pain. 
And  in  this  they  differ  from  the  fucceflive  diffi- 
milar  exertions  of  the  retina,  mentioned  in  this 
fe6tion,  which  refemblc  in  miniature  the  more 
violent  agitations  of  the  limbs  in  convullive  dif- 
eafes,  as  epilepfy,  chorea  S.  Viti,  and  opifthoto- 
nos ;  all  which  difeafes  are  perhaps,  at  firft,  the 
confequence  of  pain,  and  have  their  periods 
afterwards  eftablilhed  by  habit. 

VIII.  The 
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VIIL  Tie  retmay  after  having  heen  excited  into 
aBion  hy  a  Jimuhis  fomewhat  greater  than  the- 
hji  mentioned^  falls  into  a  fixed  fpafinodic  ac^ 
tiony  which  continues  forfome  days* 

i.  After  having  looked  long  at  the  meridiaa 
fun,  in  making  fome  of  the  preceding  experi- 
ments, till  the  dilk  faded  into  a  pale  blue,  I  fre- 
quently obfervcd  a  bright  blue  fpedtrum  of  the 
fun  on  other  obje6ls  all  the  next  and  the  fucceed- 
ing  day,  which  conftantly  occurred  when  I  at- 
tended to  it,  and  frcquendy  when  I  did  not  pre^ 
vioufly  attend  to  it.  When  I  clofed  and  covered 
tny  eyes,  this  appeared  of  a  dull  yellow ;  and  at 
other  times  mixed  with  the  colours  of  other  ob- 
jcdls  on  which  it  was  thrown.  It  may  be  ima- 
gined, that  tiiis  part  of  the  retina  was  become  in- 
fenlible  to  white  light,  and  thence  a  bluifh  fpec- 
trum  became  viiible  on  all  luminous  objedts  ;  but 
as  a  yellowifli  fpeftrum  was  alfo  feen  in  the 
clofed  and  covered  eye,  there  can  remain  no 
doubt  of  this  being  the  fpe6b:um  of  the  fun.  A 
fimilar  appearance  was  obferved  by  M.  -^pi- 
nus,  which  he  acknowledges  he  could  give  no 
account  of.  (Nov.  Com.  Petrop.  V.  10.  p.  2. 
and  6.) 

The  locked  jaw,   and  fome  cataleptic  fpafms, 
are  refembled  by  this  phenomenon ;  and  from 

hence 
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l^nce  we  may  learn  the  danger  to  the  eye  by  in- 
fpeding  very  lunjinous  objeds  too  long  a  time. 

IX.  A  qtiantify  of  Jlmuhis  greater  than  the  pre- 
ceding  induces  a  temporary  faralyjis  of  the  organ 
cfvifion. 

1.  Place  a  circular  piece  of  bright  red  filk, 
about  half  an  inch  in  diameter,  on  the  middle 
of  a  Iheet  of  white  paper;  lay  them  on  the  floor 
in  a  bright  funlhine,  and  fixing  your  eyes  fteadily 
on  the  centre  of  the  red  circle,  for  three  or  four 
minutes,  at  the  di  (lance  of  four  or  fix  feet  from 
the  objecS^,  the  red  filk' will  gradually  become 
paler,  and  finally  ceafe  to  appear  red  at  all. 

2.  Similar  to  thefe  are  many  other  animal 
fadls  ;  as  purges,  opiates,  and  even  poifons,  and 
contagious  matter,  ceafe  to  ftimulate  our  fyftem, 
after  we  have  been  habituated  to  their  ufe.  So 
fome  people  ileep  undifturbed  by  a  clock,  ox 
even  by  a  forge  hammer  in  their.neighbourhood ; 
and  not  only  continued  irritations^  but  violent 
exertions  of  any  kind>  are  fuccecded  by  tempo- 
rary paralyfis.  The  arm  drops  down  after  vio- 
lent adion,  and  continues  for  a  time  ufelefs; 
and  it  is  probable,  that  thoie  who  have  perifhed 
fudd^y  in  fwimming,  or  in  fcating  on  the  ice, 
hav*  owed  their  deaths  to  the  paralyfis,  or  ex- 
treme fatigue,  which  fuccfcds  every  violent  and 
centinupd  exertiQB. 

Toib.  II.  A  a  X.  Misc£ii« 
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X.  Miscellaneous  Remarks. 

There  were  fome  circumftanp^s  occurred  in 
making  thefe  experiments,  wbidi  were  liable  to 
alter  the  refults  of  them,  and  which  I  Ihall  here 
mention  for  the  affiftancc  of  others,  who  may 
wifh  to  repeat  them. 

.«  • 

1.  OfdlreS  and  iiwerfe  fpeSra  exiftmg  at  the  fame 
time ;  of  reciprocal  direct  fpeOra  ;  of  a  comhi^ 
nation  of  dire£i  and  inverfe  fpe£lra  \  of  a  fpec^ 
tral  halo ;  ndes  to  pre-determine^  the  colours  of 
fpe6lra. 

a.  When  an  area,  about  fix  inches  fquare,  of 
bright  pink  Indian  paper,  had  been  viewed  on 
an  area,  about  a  foot  fquare,  of  white  writing 
paper,  the  internal  fpedrum  in  the  clofed  eye  was 
green,  being  the  reverfe  fpedlrum  of  the  pink  pa- 
per ;  and  the  external  fpedlrum  was  pink,  being 
the  dire6l  fpe<9:rum  of  the  pink  paper.  The  fame 
circvmiilance  happened  when  the  internal  area 
was  white,  and  external  one  pink ;  that  is,  the 
internal  fpedrum  was  pink,  and  the  external 
one  green.  All  the  fame  appearances  occurred 
when  the  pink  paper  was  laid  on  a  black  hat. 

h.  When  fix  inches  fquare  of  deep  violet 
polilhed  paper  were  viewed  on  a  foot  iquare  of 
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white  writing  paper,  the  internal  fpe<ftrum  were 
yellow,  being  the  reverfe  fpednun  of  the  violet 
paper,  and  the  external  one  was  violet,  being  the 
direft  fpe6lrum  of  the  violet  paper. 
.  c.  When  fix  inches  fquare  of  pink  paper  were 
viewed  on  a  foot  fquare  of  blue  paper,  th^  in- 
ternal fpedrum  was  blue,  and  the  external  fpec- 
tnim  was  pink ;  that  is,  the  internal  one  was  the 
dire6t  fpe<^brum  of  the  external  objeA,  and  tlic 
external  one  was  the  dire6t  fpecftrum  of  the  in- 
ternal objedl,  inftead  of  their  being  each  the 
reverie  fpedtrum  of  the  obje6b  they  belonged  to. 

d.  When  fix  inches  fquare  of  blue  paper  were 
viewed  on  a  foot  fquare  of  yellow  paper,  the 
interior  fpe<ftrum  became  a  brilliant  yellow,  and 
the  exterior  one  a  brilliant  blue.  The  vivacity 
6i  the  fpciStra  was  owing  to  their  being  excited 
both  by  the  ftimulus  of  the  interior  and  exterior 
objects ;  fo  that  the  interior  yellow  fpedlrum  was 
both  the  reverfe  fpe6lrum  of  the  blue  paper, 
and  the  direct  one  of  the  yellow  paper ;  and  the 
exterior  blue  fpe^lrum  was  both  the  reverfe  fpec- 
trum  of  the  yellow  paper,  and  the  dire(5l  one  of 
the  blue  paper. 

e.  When  the  internal  area  was  only  a  fquare 
half-inch  of  red  paper,  laid  on  a  fquare  foot  of 
dark  violet  paper,  the  internal  fpedlrum  was 
green,  with  a  reddilh-blue  halo.  When  the 
red  internal  paper  was  two  inches  fquare,  the 
internal  fpe<5briim  was  a  deeper  green,  and  the 
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external  one  redder.  When  the  internal  paper 
was  fix  inches  fquarc,  the  fpeftrum  of  it  b^cam^ 
bliKi,  and  the  fpeiftruni  of  the  external  paper  wa« 
red. 

/.  When  a  fquare  half- inch  of  blue  paper  was 
laid  on  a  fix-inch  Iquare  of  yellow  paper,  the 
fpciftrura  of  the  central  paper  in  the  clofed  eye 
was  yellow,  incirclcd  with  a  blue  halo.  Oa 
looking  long  on  die  meridian  fun,  the  diik  fades 
into  a  pale  blue  furrounded  with  a  whitifh  halo. 

Thefe  circumfl:ances,  though  they  very  much 
perplexed  the  experiments  till  they  were  invefti* 
gated,  admit  of  a  fatisfadlcwy  explanation;  for 
while  the  rays  from  I  he  bright  internal  objedl  in 
exp.  a.  fell  with  their  full  force  on  the  centre  of 
the  retina,  and,  by  fatiguing  that  part  of  iH 
induce  the  reverfe  Ipedlrum,  many  fcattered  rays, 
from  the  fame  internal  pink  paper,  fall  on  thf 
more  external  parts  of  the  retina,  but  not  in  fuch 
quantity  as  to  occafion  much  fatigue,  and  henc^ 
induce  the  dire6l  fpecSlrum  of  the  pink  colour  iij 
thofe  parts  of  the  eye.  The  fame  reverfe  and 
direct  fpe<51:ra  occur  from  the  violet  paper  iij 
.  exp.  b.:  and  in  exp.  c.  the  fcattered  rays  fi'om  thf 
central  pink  paper  produce  a  direA  fpe<Strum  of 
thi$  colour  on  the  external  parts  of  the  eye, 
while  the  fcattered  rays  from  the  external  blue 
paper  produce  a  direct  fpc^xnm  of  that  colour 
on  the  central  part  of  the  eye,  inftcad  of  thcfc 
parts  of  the  retina  felling  reciprocally  into  their 
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reverie  fpc6bra.  In  exp.  d.  the  colours  being  the 
reverie  of  each  other,  the  feattercd  rays  from  the 
exterior  objeA  falling  on  the  central  parts  of  the 
eye,  -and  there  exciting  their  dired  fpedrum,  at 
the  fame  time  that  the  retina  was  excited  jnto  a 
reverfe  fpe<ftrum  by  the  central  obje<5l,  and  this 
direA  and  reverfe  fpe6lrum  being  6f  iimilar 
colour,  the  fuperior  brilliancy  of  this  fpe6lrum 
was  produced.  In  4xp.  e.  the  efFe<9:  of  various 
quantities  of  ilimulus  on  the  retina,  from  the 
difiS^rent  refpe<9;ive  iizcs  of  the  internal  aod  ex- 
ternal areas,  induced  a  fpe6lrum  of  the  internal 
area  in  the  cenfa^  of  the  eye,  combined  of  die 
reverfe  fpcArum  of  that  internal  area  and  th^ 
direct  one  of  the  external  area,  in  various  ihades 
of  colour,  from  a  pale  green  to  a  deep  blue,  with 
iimilar  changes  in  the  fpc<Sh\im  of  the  externa) 
area^  For  the  fanje  reafons,  when  an  internal 
bright  obje<ft  was  fmall,  as  in  exp.^  inilead  of 
the  whole  of  the  fpe6trum  of  the  external  objeft 
being  reverfe  to  the  colour  of  the  internal  objetft, 
only  a  kind  of  halo,  or  radiation  of  colour,  iimi-» 
kr  to  that  of  the  internal  objeft,  was  fpread  a 
little  way  on  the  external  fpedlrum.  P'or  this 
internal  blue  area  being  fo  fmall,'  the  fcattered 
jrays  from  it  extended  but  a  little  way  on  the 
image  of  the  external  area  of  yellow  paper,  and 
could  therefore  produce  only  a  blue  halo  roimd 
the  yellow  fpcftrum  in  the  centre. 
If  any  one  ihould  fufpeft  that  the  fcattered  rays 
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from  the  exterior  coloured  object  do  not  intermi^c 
with  the  ra}'^  from  the  interior  coloured  obje<5l, 
and  thus  afFeA  the  central  part  ot'  the  eye,  let 
him  look  ttirough  an  opake  tube,  about  two  feet 
in  length,  ahd  an  inch  in  diameter,  at  a  coloured 
wall  of  a  room  with  one  eye,  and  with  the  other  . 
eye  naked ;  and  he  will  find,  that  by  (hutting 
out  the  lateral  light,  the  area  of  the  wall  feen 
through  a  tube  appears  as  if  illuminated  by  the 
funlhine,  compared  with  the  other  parts  of  it ; 
from  whence  arifes  the  advantage  of  looking 
through  a  dark  tube  at  diftant  paintings. 

Hence  we  may  fafely  deduce  the  following 
rules  to  determine  before*hand  the  colours  of  all 
fpe^ii'a.  1.  The  direct  Ppe<Slrum  without  any 
lateral  light  is  an  evanefcent  reprefentation  of  its 
obje<ft  in  the  unfatigued  eye.  2.  With  fomc 
lateral  light  it  becomes  of  a  colour  combined  of 
the  dire6l  fpecftrum  of  the  central  object,  and  of 
the  circumjacent  obje6ls,  in  proportion  to  their 
refpe<5live  quantity  and  brilliancy.  3.  The  re- 
verie lpe6lrum  without  lateral  light  is  a  reprefen- 
tation in  the  fatigued  eye  of  the  form  of  its 
objefts,  with  fuch  a  colour  as  would  be  pro- 
duced by  all  the  primary  colours,  except  that  of 
the  obje<ft.  4.  With  lateral  light  the  colour  is 
compounded  of  the  reverfe  fpe6lrum  of  the  cen- 
tral object,  and  the  diredl:  fpedrum  of  the  cir- 
cumjacent objects,  in  proportion  to  their  refpec- 
tivc  quantity  and  brilliancy. 

2.  Variation 
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2.  Variation  and  vivacity  oftheJpeSra  occajioned  hy 
extraneous  light. 

The  reverfc  fpeftrum,  as  has  been  before  ex* 
plained^  is  fimilar  to  a  colour,  formed  by  a  combi- 
nation of  all  the  primary  colours,  except  that  with 
which  the  eye  has  been,  fatigued  in  making  the 
experiment:  fo  the  reverfe  i'pe6farum  of  red  is 
fuch  a  green  as  would  be  produced  by  a  com- 
bination of  all  the  other  prifmatic  colours.    Now 
it  muft  be  obferved,  that  this  reverfe  fpe6lrum  of 
red  is  therefore  the  direil  fpe6b:um  of  a  com- 
bination of  all  the  other  prifmatic  colours,  except 
the  red ;  whence,  on  removing  the  eye  from  a 
piece  of  red  lilk  to  a  iheet  of  white  paper,  the 
green  fpedrum,  which  is  perceived,  may  either 
be  called  the  reverfe  fpe<Slrum  of  the  red  lilk,  or 
the  dire^  fpe<ftrum  of  all  the  rays  from  the  white 
paper,  except  the  red;  for  in  truth  it  is  bodi. 
Hence  we  fee  the  reafon  why  it  is  not  eafy  to 
gain  a  diredt  fpedlrum  of  any  coloured  objeA  in 
the  day-time,  where  there  is  much  lateral  light, 
except  of  very  bright  obje<5ls,  as  of  the  fetting 
fun,  or  by  looking  through  an  opake  tube  ;  be- 
caufe  the  lateral  external  light  falling  alfo  on  the 
central  part  of  the  retina,  contributes  to  induce 
the  reverfe  fpeftrum,  which  is  at  the  fame  time* 
the  direA  fpedlrum  of  that  lateral  light,  deduct 
ing  only  the  colour  of  the  central  objedt  which. 
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wc  have  been  viewing.  And  for  the  fame  rfeafon, 
it  is  difficult  to  gain  the  reverie  fpedlrum,  vyhere 
there  is  no  lateral  light  to  contribute  to  its  ^Lrma- 
tion.  Thus,  in  looking  through  an  opakc  tube 
on  a  yellow  wall,  and  cloiing  my  eye,  without 
admitting  any  lateral  light,  the  fpe6lra  were  all 
fit  firft  yellow  ;  but  at  length  changed  into  blue* 
And  on  looking  in  the  fame  manuer  on  red 
paper,  I  did  at  length  get  a  green  fpcdbrum ;  but 
they  were  all  at  firft  red  ones :  and  the  fanie  after 
look  ing  at  a  candle  in  the  rfight. 

The  reverfe  fpedrum  was  formed  with  greater 
facility  when  the  eye  was  thrown  from  the  obje<ft 
on  a  fheet  of  white  paper,  or  when  light  wa* 
admitted  through  the  clofed  eyelids ;  becaufe  not 
only  the  fatigued  part  of  the  retina  was  inclined 
ipontancte^y  to  fall  into  motions  of  a  contrary 
diretftion-;  but  being  ftill  fenlible  to  all  other 
rays  of  light  except  that  with  which  it  was  lately 
fatigued,  was  by  thefe  rays  ftimulated  at  the  fame 
time  into  thofe  motions  which  form  the  reverfe 
fpcdlrum.  Hence,  when  the  reverfe  fpe6trum  of 
any  colour  became  faint,it  was  wonderfully  revive^ 
by  admitting  more  light  through  the  eyelids,  by 
removing  the  hand  from  before  them :  and  hence, 
on  coyeriMg  the  clofed  eyelids,  the  fpedlrum 
would  often  ceafe  for  a  time,  till  the  retina 
became  fenfible  to  the  ftimulus  of  the  fmaller 
quantity  of  light,  and  then  it  recurred.  Nor  was 
the  fpCiSkrum  only  changed  in  vivacity,  or  in 
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degree,  by  this  admiflion  of  light  through  the 
eyelids ;  but  it  frequently  happened,  after  having 
viewed  bright  objects,  that  the  fpeftrum  in  the 
dofed  and  covered  eye  was  changed  into  a  third 
4pe<ftrum,  when  light  was  admitted  through  the 
eyelids  c  which  third  fpecSlruin  was  compofed  of 
fuch  colours  as  could  pafs  through  the  eyelids, 
except  thofe  of  the  objeft.  Thus,  when  an  area  of 
)iaif  an  inch  diameter  of  pink  paper  was  viewed 
on  a  fheet  of  white  paper  in  the  funfhine,  the  fpec-- 
tram  with  clofed  and  covered  eyes  was  green  j 
but  on  removing  the  hands  from  before  the  clofed 
eyelids,  the  fpe6lram  became  yellow,  and  re- 
turned inftantly  again  to  green,  as  often  as  the 
hands  were  applied  to  cover  the  eyelids,  or  re- 
moved from  thenj :  for  the  retina  being  iTOw 
infenfibk  to  red  light,  the  yellow  rays  palling 
through  the  eyelids  in  greater  quantity  than 
the  other  colours,  induced  a  yellow  fpe6farum; 
whereas  if  the  fpe<ftrum  ^as  thrown  on  white 
pap^,  with  the  eyes  open,  it  bepame  pnly  a 
lighter  green. 

Though  a  certain  quantity  of  light  facilitates 
the  formation  of  the  reverie  fpeftrum,  a  greater 
quantity  prevents  its  formation,  as  the  more  pow-r 
crful  ftiinulus  excites  even  the  fatigued  parts  of 
the  eye  into  aftion  ;  otherwife  we  fhould  fee  the 
fpe6lrum  of  the  laft  viewed  obje6t  as  often  as  we 
turn  our  eyes.  Hence  the  revcrfe  fpedba  are 
beft  ieen  by  gradually  approaching  the  hand  near 
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the  clofed  eyelids  to  a  certain  difiance  only, 
which  muft  be  varied  with  the  brightnefe  of  the 
day,  or  the  energy  of  the  fpeftrum.  Add  to  this, 
that  all  dark  fpe<5lra,  as  black,  blue,  or  green,  if 
light  be  admitted  through  the  eyelids,  after  they 
have  been  fome  time  covered,  give  reddilh  fpec* 
tra,  for  the  reafons  given  in  Seft.  IIL  Exp.  l. 

From  thefe  circumflances  of  the  extraneous 
light  coinciding  with  the  fpontaneous  efforts  of 
the  fatigued  retina  to  produce  a  reverie  fpe<5lrum, 
as  was  obferved  before,  it  is  not  eafy  to  gain  a 
direft  fpedrum,  except  of  objeds  brighter  than 
the  ambient  light ;  fuch  as  a  candle  in  the  night, 
the    fetting    fun,   or  viewing    a   bright   objeft 
through  an  opake  tube ;  and  then  the  reverfe 
fpe6lrum  is  inftantaneoully  produced  by  the  ad-^ 
miflion  of  fome  external  light;  and  is  as  in* 
ftantly  converted  again  to  the  dire6l  fpe<ftrum 
by  the  exclufion  of  it.    Thus,  on  looking  at  the 
fetting  fun,  on  doling  the  eyes,  and  covering 
them,  a  yellow  fpeftrum  is  feen,  which  is  the 
dire6l  lpc<ftrum  of  the  fetting  fun ;  but  on  open- 
ing the  eyes  on  the  Iky,  the  yellow  fpe<ftrum  is 
immediately  changed  into  a  blue  one,  which  is 
the  reverfe  fpciSlrum  of  the  yellow  fun,  or  the 
dire6l  fpedlrum  of  the  blue  Iky,  or  a  combination 
of  both.     And  this  is  again  transformed  into  a 
yellow  one  on  doling  the  eyes,  and  fo  redpro- 
cally,  as  quick  as  the  motions  of  the  opening  and 
doling  eyelids.    Hence,  ^  when  Mr.  Mielviil  ob«* 
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ierved  the  fcintillations  of  the  ftar  Sirius  to  be 
fometirqes  coloured,  thefe  were  probably  the 
direft  fpedlrum  of  the  blue  Iky  on  the  parts  of 
the  retina  fatigued  by  the  white  light  of  the  fUr. 
(Eflays  Phyfical  and  Literary,  p.  81.  V.  2.) 

When  a  dire6l  fpedlrum  is  thrown  on  colours 
darker  than  itfelf,  it  mixes  with  them;  as  the 
yellow  fpeArum  of  the  fetting  fun,  thrown  on 
the  green  grafs,  becomes  a  greener  yellow.  But' 
when  a  dire6l  rpe<3ctim  is  thrown  on  colours 
brighter  than  itfelf^  it  becomes  inftautly  changed 
into  the  reverfe  fpe<5lrum,  which  mixes  with 
thofe  brighter  colours.  So  the  yellow  fpe(5lrum 
of  the  fetting  fun  thrown  on  the  luminous  Iky 
becomes  blue,  and  changes  with  the  colour  or 
brightnefs  of  the  clouds  on  which  it  appears. 
But  the  reverie;  fpe6lrum  mixes  with  every  kind 
of  colour  on  which  it  is  thrown,  whether  brighter 
than  itfelf  or  not:  thus  the  reverfe  fpedixum, 
obtained  by  viewing  a  piece  of  yellow  filk,  when 
thrown  on  white  paper,  was  a  lucid  blue  green  5 
when  thrown  on  black  Turkey  leather,  becomes  a 
deep  violet.  And  the  fpedlrum  of  blue  filk, 
thrown  on  white  paper,  was  a  light  yellow;  on 
black  filk  was  an  obfcure  orange ;  and  the  blue 
fpeihxim,  obtained  from  orange-coloured  filk, 
thrown  on  yellow,  bfcame  a  green. 

In  thefe  cafes  the  retina  is  thrown  into  adlivity 
or  fenfation  by  the  ftimulus  of  external  colours, 
at  the  fame  time  that  it  continues  the  axftivity  or 
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fenfkfion  which  fortns  the  fpedtfa ;  in  the  fame  mati- 
Aer  as  the  prifmatic  colours^  painted  on  a  whirl* 
ing  top,  are  feen  to  mix  together.  When  fhefe 
cdcnirs  of  external  objects  are  brighter  than  the 
dire£l  fpetflrum  which  is  thrown  upon  them^ 
they  change  it  into  the  reverfe  fpedrum,  like  the 
admiilion  of  external  light  on  a  dire  A  fpeftmm, 
is  explained  above.  When  they  are  darker  than 
the  direft  fpeftrum,  they  mix  it,  their  weaker 
ftimulus  being  infafficient  to  induce  the  reverfe 
fpe^lrum. 

9.  Variation  of  fpeSra  in  reJpeS  to  numher^  and 
figure^  and  remiffion^ 

When  we  look  long  and  attentively  at  any 
6bje<5t,  the  ejre  cannot  always  be  kept  entirely 
itiotionlefs ;  hence,  on  infpefting  a  circHlar  area 
df  ttA  filk  placed  on  white  paper,  a  lucid  crcf- 
<:ent  of  edge  is  feen  to  librate  on  one  fide  or  othef 
6f  the  red  circle :  for  the  exterior  parts  of  the 
tetina  fometimes  falling  on  the  edge  of  the  cen- 
tral filk,  and  fometimes  on  the  white  paper,  are 
lefs  fatigued  with  red  light  than  the  central 
part  of  the  retina,  which  is  conftantly  expofed  to 
it ;  and  therefore,  when  they  fall  on  the  edge  of 
the  red  filk,  they  perceive  it  more  vividly.  After^ 
wards,  when  the  eye  becomes  fatigued,  a  green 
fpe6trum  in  the  form  of  a  crefcent  is  feen  to 
librate  on  one  fide  or  other  of  the  central  circle, 
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as  by  th^,  wft^inefs  of  the  eye  a  pat  of  the 
£itigued  retina  falk  on  the  white  paper ;  and  a$ 
by  the  ixK^e^ng  f;^tigue  of  the  eyp  the  ceptral 
part  of  tlje  fil^:  pppears  pajer,  the  edge  on  whid? 
^e  unfatjgifed  part  of  the  retina  occasionally 
^}s  will  ^ppe^r  of  a  deeper  red  than  the  original 
fUl^j  becauf^  it  is  cornpared  ^th  the  pale  interQa}. 
p^t  of  it.  >  M-  de  Buffon  in  making  this  e^peri- 
jnent  pbfervpd,  that  the  red  edge  of  the  (ilk  was 
not  only  deepi?r  coloured  than  the  original  (ilk ; 
but^  on  hi$  petre^ng  a  little  {rqm  it^  it  becapQ  ob« 
1(H^,  a^4  ^  i^ngt^  divided  into  t^^o^  which  mt^ 
have  bfiep  pwing  to  hi?  obferving  it  either  before 
ca:  behind  the  point  of  interfeftion  of  the  two  optig 
ft^ifes.  Thus,  if  9  pen  is  held  up  before  ^  diftant 
fi^ndlpjwhcn  we  look  intenfi?ly  at  the  pea  twQ 
candles  are  feen  behind  it ;  when  we  logk  in- 
tenfely  ajt  the  caqdle  two  pens  are  feen.  If  the 
light  be  ynfteady  at  the  timp  of  beholding  th? 
fun,  even  thpugh  one  eye  only  be  ufed,  many 
images  of  the  fun  ^yill  appear,  or  luminous  lines^ 
viien  the  eye  is  clofed.  And  as  fome  parl;s  of 
thefe  will  be  more  vivid  than  others,  and  fom^ 
parts  of  th^m  will  be  produced  nearer  the  centra 
gf  tke  eye  than  others,  thefe  will  diftppear  fooner 
than  the  otjiers ;  and  hence  the  number  an4 
Ihape  of  thefe  fpcdira  of  th^  fun  will  continually 
vary,  as  long  as  they  exift.  The  caufe  of  fome 
being  more  vivid  than  othprs,  is  the  unfteadinefs 
#f  the  eye  of  the  beholder,  fo  that  fortie  parts  of 

the 


Digitized  by  VjOOQ IC 


366  OCULAR  SPECTRA^    Sect.-  XL.  lo.  ^ 

the  retina  have  been  longer  expofed  to  the  fun- 
beams.  That  fome  parts  of  a  complicated  fpec- 
trum  fade  and  return  before  other  parts  of  it,  the 
following  experiment  evinces.  Draw  three  con- 
centric circles ;  the  external  one  an  inch  and  a 
half  in  diametef,  the  middle  one  an  inch,  and  the 
interna,l  one  half  an  inch ;  colour  the  external 
and  internal  areas  blue,  and  the  remaining  one 
yellow,  as  in  Fig.  4.;  after  having  looked  about  a 
minute  on  the  centre  of  thefe  circles,  in  a  bright 
light,  the  fpedrum  of  the  external  area  appears 
firft  in  the  clofed  eye,  then  the  middle  area,  and 
laftly  the  central  one ;  and  then  the  central  one 
difappears,  and  the  others  in  inverted  order.  If 
concentric  circles  of  more  colours  are  added,  it 
produces  the  beautiful  ever  changing  fpedbrum  in 
Seft.  L  Exp.  2- 

From  hence  it  would  feem,  that  the  centre  of 
the  eye  produces  quicker  remiffions  of  fp«ftra, 
owing  perhaps  to  its  greater  fenfibility ;  that  is 
to  its  more  energetic  extrtions.  Thefe  remiflions 
of  fpedra  bear  fome  analogy  to  the  tremors  of 
the  hands,  and  palpitations  of  the  heart,  of  weak 
people :  and  perhaps  a  criterion  of  the  ftrength 
of  any  mufcle  or  nerve  may  be  taken  from  the 
time  it  can  be  continued  in  exertion. 
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4.  Parlation  .of  fpe&ra  in  refpeS  to  hrilliancy;  thi 
vijihility  of  the  circulation  of  the  blood  in  the  eye* 

1.  The  meridian  or  evening  light  makes  a  dif- 
ference in  the  colours  of  fome  fpedra ;  for  as  the 
fun  defcends,  the  red  rays,  which  are  lefs  re-» 
frangible  by  the  convex  atmofphere,  abound  in 
great  quantity.  Whence  the  fpedrum  of  the 
light  parts  of  a  window  at  this  time,  or  early  in 
the  morning,  is  red  ;  and  becomes  blue  either  a 
littie  later  or  earlier ;  and  white  in  the  meridian 
day ;  and  is  alfo  variable  from  the  colour  of  the 
clouds  or  Iky  which  are  oppofed  to  the  window. 

2.  All  thefe  experiments  are  liable  to  be  con- 
founded, if  they  are  made  too  foon  after  each 
ether,  as  the  remaining  fpe6hrum  will  mix  with 
the  new  ones.  This  is  a  very  troublefome  cir- 
cumftance  Jo  painters,  who  are  obliged  to  look 
long  upon  the  fame  colour ;  and  in  particular  to 
thofe  whofe  eyes,  from  natural  debility,  cannot 
long  continue  the  fame  kind  of  exertion.  For 
the  fame  reafon,  in  making  thefe  experiments, 
the  refult  becomes  much  varied  if  the  eyes,  after 
viewing  any  objeft,  are  removecl  011  other  objefts 
for  but  an  inftant  of  time,  before  we  clofe  them 
to  view  the  fpeftrum ;  for  the  light  fiom  the 
objeft,  of  which  we  had  only  a  tranfient  view, 
in  the  very  time  of  doling  our  eyes  afts  as  a 
iftimulus  on  the  fatigued  retina ;  and  for  a  time 
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prevents  the  defired  fpedrum  from  appearing,  6t 
mixes  its  own  fpearum  with  it  Whence,  after 
the  eyelid3  ^re  clofed,  either  a  dark  field,  or  fomc 
unexpefted  colours,  are  beheld  for  a  few  fcconds, 
before  tlje  defired  fpedtrum  becomes  diftindtly 
vifiblc. 

3.  The  length  of  time  taken  up  in  viewing  an 
objeiSt,  of  which  wc  are  to  obferve  the  fpe<ftrum, 
makes  a  great  diiFerence  in  the  appearance  of  the 
fpedlrum,  not  only  in  its  vivacity,  but  in  its 
colour;  as  the  dire<9:  fpedlrum  of  the  central 
objc61:,  or  of  the  circumjacent  ones,  and  alfo  the 
|ieverfe  fpedfara  of  both,  with  their  various  com- 
binations, as  well  as  the  time  of  their  duration  in 
the  eye,  and  of  their  remiffions  or  alterations, 
clepend  upon  the  degree  of  fatigue  the  retina  is 
fubjedted  to.  The  Chevalier  d'Arcy  conftru<fted 
a  machine  by  which  a  coal  of  fire  was  whirled 
round  in  the  dark,  and  found,  that  when  a  lumi- 
pons  body  made  revolution  in  eight  thirds  of 
time,  is  prefented  to  the  eye  a  complete  circle  of 
fire;  from  whence  he  concludes,  that  the  ira- 
preffion  continues  on  the  organ  about  the  fe-. 
venth  part  of  a  fecond.  (M6m,  de  I'Acad.  de^ 
Sc  1765.)  This,  however,  is  only  to  be  con- 
sidered as  the  flxorteft  time  of  the  duration  of 
thefe  dire6l  fpedlra;  fince  in  the  fatigued  eyci 
tx)th  the  direft  and  reverie  fpcdlra,  with  their 
ipt^rmiflions,  appear  to  tal^e  up  many  iecopds  of 
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time,  and  feem  very  variable  in  proportion  to  the 
iiircutnftances  of  fatigue  or  energy. 

4.  It  fometimes  happens,  if  the  eyeballs  have 
been  rubbed  hard  with  the  fingers,  that  lucid 
fparks  are  feen  in  quick  hiotion  amidft  the  fpec- 
trum  we  are  attending  to.  This  is  finiilar  to  the 
ilafhes  of  fire  from  a  fl:foke  on  the  eye  in  fight- 
ing, and  is  rcfembled  by  the  warmth  and  glow, 
which  appears  upon  the  Ikin  after  fridlion,  and 
is  probably  owing  to  an  acceleration  of  the  ar- 
terial blood  into  the  veflels  emptied  by  the  prti- 
vious  prelfure.  By  being  accuftomed  to  obfervd 
ifuch  fmall  fenfations  in  the  eye,  it  is  eafy  to  fefe 
the  circulation  of  the  blood  in  this  organ.  I 
have  attended  lo  this  'frequently,  when  I  havd 
obferved  my  eyes  more  than  commonly  fenfiblc 
to  other  fpedra.  The  circulation  may  be  feen 
either  in  both  eyes  at  a  time,  or  only  in  one  of 
them ;  for  as  a  certain  quantity  of  light  is  necef- 
iary  to  produce  this  curious  phenomenon^  if  one 
hand  be  brought  nearer  the  clofed  eyelids  than 
the  other,  the  circulation  in  that  eye  will  for  a 
time  difappear.  For  the  eafier  viewing  the  cir- 
culation, it  is  fometimes  neceffary  to  rub  the  eyes 
with  a  certain  degree  of  force  after  they  are 
clofed^  and  to  hold  the  breath  rather  longer  than 
is  agreeable,  which,  by  accumulating  more  blood 
in  the  eye,  facilitates  the  experiment;  but  id 
general  it '^  may  be  feen  diftindlly  after  having 
examined  other  fpedba  with  your  back  to  the 
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light  till  the  eyes  become  weary ;  then  having 
covered  J^ur  clofed  eyelids  for  half  a  minute, 
till  the  fpedtnim  is  faded  away  which  you  were 
examining,  turn  your  face  to  the  light,  and  re- 
moving your  hands  from  the  eyelids,  by  and  by 
again  Ihade  them  a  little,  and  the  circulation  be- 
comes curioufly  diftinft.  The  ftrcams  of  blood 
are  however  generally  feen  to  unite,  which  Ihews 
it  to  be  the  venous  circulation,  owing,  I  fuppofe, 
to  the  greater  opacity  of  the  colour  of  the  blood 
in  thcfc  vciTcls;  for  this  venous  circulation  is 
alfo  much  more  eafily  feen  by  the  microfcope  in 
the  tail  of  a  tadpole. 


6.  Variation  of  ffeSra  in  refpeSl  to  clijlin6lnef$  and 
Jize ;    with  a  new  ivay  of  magnify ing  oljcifs. 

1.  It  was  before  obfcrved,  that  when  the  two 
tolours  viewed  together  were  oppofite  to  each 
Mhcr,  as  yellow  and  bUie,  red  and  green,  &c. 
according  to  the  table  of  rcflcdlions  and  tranf- 
miffions  of  light  in  Sir  Ifaac  Newton's  Optics, 
B.  XL  Fig.  3.  the  fpeftra  of  thofe  colours  were 
of  all  others  the  mofl  brilliant,  and  beft  defined  ; 
becaufe  they  were  combined  of  the  reverie  fpec- 
trpm  of  one  colour,  and  of  the  direft  fpeftruni 
of  the  other.  Hence,  in  books  printed  with  fmall 
types,  or  in  the  minute  graduation  of  therroome- 
I  ter8> 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


StcT.  XL.  10.  5.    OCULAR  SPECTRA.  371 

ters,  or  of  clock-faces,  which  are  ^o  be  feen  at  a 
diftance,  if  the  letters  or  figures  arc  coloured 
with  orange,  and  the  ground  with  indigo ;  or  the 
letters  with  red,  arid  the  ground  with  green  ;  or 
any  other  lucid  colour  is  ufed  for  the  letters,'  the 
ipedlrum  of  which  is  fimilar  to  the  colour  of  the 
ground;  fuch  letters  will  be  feen  much  more 
•diftin6lly,  and  with  lefs  confufion,  than  in  black 
or  white :  for  as  the  fpeftrura  of  the  letter  is  the 
fame  colour  with  the  ground  on  which  they  are 
feen,  the  unftcadinefs  of  the  eye  in  long  attend- 
ing to  them  will  not  produce  coloured  lines  by 
the  edges  of  the  letters,  which  is  the  principal 
caufe  of  their  confufion.  The  beauty  of  colours 
lying  in  vicinity  to  each  other,  whofe  fpc(?tra 
are  thus  reciprocally  fimilar  to  each  colour,  is' 
owing  to  this  greater  eafe  that  the  eye  experiences 
in  beholding  them  diliindlly ;  and  it  is  probable^ 
in  the  organ  of  hearing,  a  fimilar  circumftance 
may  conftitute  the  plcafure  of  melody.  Sir  Ifaac 
Newton  obferves,  that  gold  and  iridigo  were 
agreeable  when  viewed  together ;  and  thinks 
there  may  be  fome  analogy  between  the  fenfa- 
tions  of  light  and  found*     (Optics,  Qu.  14.) 

In  viewing  the  fpedlra  of  bright  objedls,  as  of 
an  area  of  red  filk  of  half  an  inch  diameter  on 
white  paper,  it  is  eafy  to  magnify  it  to  tenfold  its 
fize :  'for  if,  When  the  fpe6lrum  is  formed,  you 
ftill  keep  your  eye  fixed  on  the  filk  area,  and  re- 
move it  a  f^w  inches  further  from  you,  a  green 
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circle  is  feen  round  the  red  filk ;  for  the  angle 
now  fubtended  by  the  filk  is  lefs  than  it  was 
when  the  fpe^lrum  was  formed,  but  that  of  the 
i'pc6lrum  continues  the  fame,  and  our  imagina- 
tion places  them  at  the  fame  diftance.  Thus 
when  you  vietv  a  fpe6lrum  on  a  fhect  of  white 
paper,  if  you  approach  the  paper  to  the  eye, 
you  may  diminifh  it  to  a  point ;  and  if  the  pa- 
per is  made  to  recede  from  the  eye,  the  fpcc- 
trum  will  appear  magnified  in  proportion  to  the 
diftance. 

I  was  furprifcd,  and  agreeably  amufed,  with 
the  following  experiment.  I  covered  a  paper 
about  four  inches  fquare  with  yellow,  and  with  a 
pen  filled  with  a  blue  colour  wrote  upon  the 
middle  of  it  the  word  BANKS  in  capitals,  as  in 
fig.  5,  and  fitting  with  my  back  to  the  fun, 
fixed  my  eyes  for  a  minute  cxadlly  on  the  centre 
of  the  letter  N  in  the  middle  of  the  word;  after 
clofing  my  eyes,  and  Ihading  them  fomewhat 
with  my  hand,  the  word  was  diftindlly  feen  in 
the  fpedtrum  in  yellow  letters  on  a  blue  field  ; 
and  then,  on  opening  my  eyes  on  a  yellowilh 
wall  at  twenty  feet  difl:ance,  the  magnified  naftic 
of  BANKS  appeared  written  on  the  wall  in  gol- 
4lcu  chara^ers^ 


6.  Conclufio». 
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6.   Conchjion. 

It  was  obfcrved  by  the  learned  M.  Sauvages 
<NofoL  Method.  CI.  VIIL  Ord.  J.)  that  the  puU 
fations  of  the  optic  artery  might  be  perceived  by 
looking  attentively  on  a  white  wall  well  illumi- 
nated. A  kind  of  net-work,  darker  than  the 
other  parts  of  the  wall,  appears  and  vanillies 
alternately  with  every  pulfation.  This  change  of 
the  colour  of  the  wall  he-  well  afcribes  to  the 
compreflion  of  the  retina  by  the  diaftole  of  the 
artery.  The  various  colours  produced  in  the 
eye  by  the  preffure  of  the  finger,  or  by  a  ftroke 
on  it,  as  mentioned  by  Sir  Jfaac  Newton,  fecm 
likewife  to  originate  from  the  unequal  preffure 
on  various  parts  of  the  retina.  Now  as  Sir  Ifaac 
Newton  has  fhewn,  that  all  the  different  colours 
are  refledted  or  tranfmitted  by  the  laminas  of 
foap  bubbles,  or  of  air,  according  to  their  dif- 
ferent thicknefs  or  thinnefs,  is  it  not  probable,  that 
the  effcA  of  the  acSlivity  of  the  retina  may  be  to 
alter  its  thicknefs  or  thinnefs,  fo  as  better  to 
adapt  it  to  refleft  or  tranfmit  the  colours  which 
ftimulate  it  into  adion  ?  May  not  mufcular 
fibres  cxift  in  the  retina  for  this  purpofe,  which 
may  be  lefs  minute  than  the  locomotive  mufcles 
of  microfcopic  animals  ?  May  not  thcfc  muf- 
cular actions  of  the  retina  conflitute  the  fcnfa- 
tion  of  light  and  colours ;  rvid  the  voluntary  re- 
B  b  3  petitions 
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petitions  of  thcra,  when  the  objeft  is  withdrawn, 
conftitute  our  memory  of  them  ?  And  lafily, 
may  not  the  laws  of  the  fenfations  of  light,  here 
inveftigated,  be  applicable  to  all  our  other  fenfes, 
and  much  contribute  to  elucidate  many  pheno- 
mena of  animal  bodies  both  in  Iheir  healthy 
and  difcafcd  date  ;  and  thus  render  this  invefti- 
gation  well  worthy  the  attention  of  the  phyfi-r 
cian,  the  metaphyfician,  and  the  natural  philofqr 
pher  ? 

November  1,  1/85. 

Dum,  Liber !  aftra  petls  volitans  trepidanttbus  ali$^ 

Irruis  immemori,  parvula  gutta,  marl. 
Mc  quoquc,  me  currcnte  roti  rcvolubilis  a»tas 

Volvcrit  ii^  tcncbrai,— i,  Libc^-,  ipfe  (cquor, 
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SECTIONS  OF   PART  FIRST. 


A. 

Abortion  from  fear,  xxxix.  6.  5. 
Abforption  of  folids,  xxxiii.  3.  i.  xxxvii. 

of  fluids  in  anafarca^  xxxv.  !•  3. 

* in  warm  bath,  xxix.  4.  5. 

Abforbent  vcflcls,  xxii.  2.  xxix.  i. 

regurgitate  their  fluids,  xxix.  2. 

..••..•.  their  valves,  xxix.  2. 

•  •......  communicate  with  vena  portarum,  xxvii.  2* 

Accumulation  of  fenforial  power,  iv.  2.  xii.  5.  2. . 
A£tivity  of  fyftem  too  great,  cure  of,  xii.  6» 

too  Iraall,  cure  of,  xx.  7. 

Age,  old,  xii.  3.  i.  xxxvii.  4. 
Ague-fit,  xii.  7.1.  xxxii.  3.  4.  xxxii.  9. 
.......  how  cured  by  bark,  xii.  3.  4. 

periods*  how  occafioned  xU»  2.  3.  xxxii,  3.  4, 

xvii.  3.  6. 
Ague  cakes,  xxxii.  7.  xxxii,  9. 
Air,  fenfe  of  frefh,  xiv.  8. 
• . .  injures  ulcers,  xxviii.  2. 
• . .  injeflcd  irtto  veins,  xxxii.  5. 
Air-celis  of  the  lungs,  xxviii.  2. 
Alcohol  deleterious,  xxx.  3. 
Alliterations,  why  agreeable,  xxil.  2* 
Aloc<?  in  IcfTencd  doles,  xii.  3.  i. 
American  natives  indolent,  xxxi.  2. 

• narrow  ihouldercd,  xxxi.  i. 

P  b  4  Analogy 
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Analogy  intuitive,  xvii.  3.  7. 

Animals  lefs  liable  to  madneis,  xxxiii.  i. 

« lefs  liable  to  contagion,  xxxiii.  ]|. 

how  to  teach,  xxii.  3.  2. 

their  fimilarity  to  each  other,  xxxix.  4.  8. 

, their  changes  after  nativity,  xxxix.  4,  8. 

their  changes  before  nativity,  xxxix.  4  8. 

lefs  liable  to  contagious  difeafcs,why,  xxxiii.  i.  5, 

•  •  lefs  liable  to  delirium  and  infanity,  why,  xxxiii. 

I-  5- 
, eaiier  to  preferve  than  to  reproduce^  xxxvii. 

.,....•  eleflricity,  xiv.  5. 

• food,  diftaAe  of,  xxxvui.  i. 

•  •....•  appetency,  xxxix.  4.  7. 
Animalcula,  xxxix.  11.  5. 

. , from  boiling  btoth,  xxxix.  II.  !• 

Antipathy,  x.  a.  Z. 
Appetites,  xi.  2.  a.  xiy.  8. 
Aphthae,  xxviii. 
Apoplexy,  xxxiv.  i.  7. 

not  from  deficient  irritation,  xxxii,  a.  I. 

Architefture,  xii.  3.  3.  xvi.  10. 
Arts,  fine,  xxii.  2. 
Afparagus,  its  fmell  in  urine,  xxix. 
Affociaiion  defined,  ii.  2.  il.  iv.  7.  v.  2. 

•  • aflbciatc  motions,  x. 

ftrongcr  than  irritative  ones,  xxiv.  2.  8. 

• formed  before  nativity,  xi.  3. 

with  irritative  ones,  xxiv.  8. 

with  retrograde  ones,  xxv.  7.  xxv.  10.  xxv.  15, 

.  ........  difeafes  from,  xxxv. 

Afthma,  xviii.  15. 

Attention,  language  of,  xvi.  8.  6. 

Atrophy,  xxviii. 

Avcrfion,  origin  of,  xi.  2.  3. 

B. 

Balance  ourfelves  by  vifion,  xx.  i. 
Bandage  increafes  abforption,  xxxiii.  3.  2. 
Barrennefs,  xxxvi.  2.  3. 
Battcment  of  founds,  xx.  7. 
Bath,  cold.     Sec  Cold  Bath. 

Batl^, 
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Path,  warm,  xxix.  4.  5. 

Beauty,  fenfi;  of,  xvi.  6.  xxli.  2. 

Bile-du£ls,  xxx. 

. . . .  ftones,  XXX.  3. 

• . . .  regurgitates  into  the  blood,  xxiv,  2.  7. 

....  vomiting  of,  xxx.  3. 

Birds  of  paflage,  xvi.  12. 

....  nefts  ot,  xvi.  J3. 

....  colour  of  their  eggs,  xxxix.  5. 

Biting  in  pain,  xxxiv.  i.  3. 

. . . . »  of  mad  animals,  xxxiv.  1.3. 

Black  fpots  on  dice  appear  red,  xl.  3. 

Bladder,  communication  of  with  the  inteftines,  xxix.  3. 

pf  fifli,  xxiv..  I.  4. 

Blood,  transfufion  of  in  nervous  fevers,  xxxii.  4. 

, .  .^  *  de^ciency  of,  xxxii,  2.  and  4. 

• .  * . .  from  the  vena  portarum  into  the  inteftines^xxvil.s. 

itf  ii]iomentum,  xxxii.  5.  2. 

.....  momentum  increafed  by  venefe£tion,  xxxii.  5. 4«. 

.....  drawn  in  nervous  pains,  xxxii.  5.  4. 

.....  its  oxygenation,  xxxviii. 

Breathing,  how  learnt,  xv*  4. 

Breaih  0/  men,  xiv.  S. 

Brutes  differ  from  men,  xi.  2.  3.  xvi.  17. 

.....  See  Animals. 

Buxton  bath,  why  it  feels  warm^  xii.  2-  i-  xxxii.  3. 3. 

Capillary  veflels  are  glands,  xxvi.  i. 
Catalepfy,  xxxiv.  i.  5. 

Catarrh  from  cold  (kin,  xxxv.  I.  3.  xxxv.  2.  j. 
......  from  thin  caps  in  flcep,  xviii.  15. 

Catenation  of  motions  defined,  ii.  ii*  iv.  j^ 

caufe  of  them,  xvii.  i.  3. 

..••..•••  defcribed,  xvii. 

continue  fome  time  after  theh*  produ6lbn« 

xvii.  I.  3. 
^ voluntary  ones  dilTevered  infleep,  xvii.  1. 12. 

xvii.  3.13. 
Cathartics,  external,  their  operation,  xxix*  7.  6* 
Caufation,  animal,  defined,  ii.  11.  iv.  7. 
^aufe  of  caufesi  xxxix.  4.  8. 

Caufes 


Digitized  by  VjOOQIC 


•  •  •  < 


•  • 


378  INDEX. 

Caufes  inert  and  efficient,  xxxix*  I2.  2. 

aftivc  and  paffive,  xxxix.  I2.  3. 

. •   proximate  and  remote,  xxxix.  12.  4. 

Chick  in  the  egg,  oxygenation  of,  xxxviii.  2. 

Child  riding  on  a  ftick,  xxxiv.  2.  6. 

Chilnefs  after  meals,  xxi.  3.  xxxv.  i.  i. 

Cholera,  cafe  of,  xxv.  13. 

Chyle,  xxxix.  ii. 

Circulation  in  the  eye  vifibic,  jcl.  10.  4. 

Cold  in  the  head,  xii.  7.  5. 

•  • . .  perceived  by  the  teeth,  xxxii.  3.  i.  xiv.  6. 
air,  ufcs  of  in  fevers,  xxxii.  3.  3. 
feet,  produces  coryzaj^'xxvV.  2.  3.  xxxv.  i.  3, 
bath,  why  it  ftrengthens,  xxxii.  3.  2. 
fhort  and  cold  breathing  in  it,  xxxii.  3.  a. 
produces  a  fever-fit,  xxxii.  3.  2. 
fit  of  fever  the  confcquence  of  hot  fit,  xxxii.  9.  3. 
bathing  in  pulmonary  haemorrhage,  xxvii.  i, 

•  • . .  fits  of  fever,  xxxii.  4.  xxxii,  9.  xvii.  3.  3. 
«...  not  a  flimulus,  xxxii.  lo. 
Comparing  ideas,  xv.  3. 

Confcioufnefs,  xv.  3.  4. 

•  ...;.,.....  in  dreams,  xviii.  13. 
Confumption,  its  temperament,  xxxi.  I.  and  2, 
of  dark-eyed  patients,  xxvii.  2. 

of  light-eyed  patients,  xxviii.  2. 

is  contagious,  xxxiii.  2.  7» 

Confent  of  parts.     See  Sympathy. 

Contagion,  xii.  3.  6.  xix.  9.  xxxiii.  2. 6.  and  8.  xxii.  3.3. 

does  not  enter  the  blood,  xxxiii.  2. 10.  xxii. 3.3. 

Contrafkion  and  attradiion,  iv.  i; 

of  fibres  produces  fenfatioq,  iv.  5.  xii.  i,  6. 

cont'mueS  fome  fime,  xii.  1.5. 

alternates  with  relaxation,  xii.  i.  3, 

Convulfion,xvii.  i.  8.  xxxiv.  i.  i.  and  4*  iii.  5.  8. 

of  particular  mufcles,  xvii.  i.  8. 

periods  of,  xxxvi.  3.  9. 

Colours  of  animals,  efficient  caufe  of,  xxxix.  5.  !• 

pf  eggs  from  female  imagination,  xxxix.  5.  I. 

• of  the  choroid  coat  of  the  eye,  xxxix.  5.  !• 

of  birds  nefts,  xvi.  1 3. 

Coryza.     Sec  Catarrh. 

Cough,  nervous,  periods  of,  xxxvi.  3.  9. 

Cramp, 
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Cramp,  xviii.  15.  xxiv.  t.  7. 
Critical  days  irom  lunations,  xxxji.  4. 
Cuckoo,  xvi.  13.  5. 

D. 

Darkifh  room,  why  we  fee  well  in  it,  xii,  2.  i. 

Debility  fenforial  and  ftimulatory,  xii.  2.  I. 

, diYcSt  and  indirect  of  Dr.  Brovyn,  xii.  S*  I- 

xxxij.  3.  2. 
•  •••...  See  Weaknefs. 

• from  drinking  fpirits,  cure  of,  xii.  7.  S» 

in  fevers,  cure  of,  xii.  7.  8. 

Deliberation,  what,  >:xxiv.  i. 

Delirium,  two  kinds  of,  xxxiti.  i.  4.  xxxiv*  2(.Z. 

cafes  of,  iii,  5.  8.  -        .    , 

prevented  by  dreams,  xviii.  2*  .... 

Defire,  origin  of,  xi.  2.  3.  ... 

Diabetes  explained,  xxix.  4. 

with  bloody  urine,  xxvii.  2. 

in  the  night,  xviii.  15. 

Diarrhoea,  xxix'.  4. 
Dige(lion,xxxiii.  i.xxxvii. 

• ftrepgthened  by  emetics,  xxxv.  i,  3. 

• (Irengthened  by  regulai' hours,  why,  xXXf^a^l* 

Digitalis,  ufe  of  in  dropfy,  xxix.  5.  2. 
Diflention  a£ls  as  a  flimulus,  xxxii.  4. 

See  Extenfion. 

piilinguiihing,  xy.  3. 

Diurnal  circle  of  anions,  xxv.  4. 

Doubting,  XV.  3. 

Dreams,  -viii.  i.  2.  xiv.  2.  $» 

• their  inconfiftency,  xviii.  16. 

• no  furprife  in  them,  xviii.  17. 

•  much  novelty  of  combination,  xviii.  9« 

Dropfies  explained,  xxix.  5.  i. 
propfy  cured  by  infanity,  xxxiv.  2.  7. 

cure  of,  xxix.  5.  2. 

Drunkennefs.     See  Tnt<Aication,  xxi. 

diminifhed  by  attention,  xxi.  8. 

prunkardswea^:  till  next  aay,  xvii.  i.  7. 

f  -. ftammer,  and  ftagger,  and  weep,  xii.  4.  X. 

xxi.  4. 

Drunkards 
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Drunkards  fee  objects  double,  why,  xxi.  7. 

become  delirious,  fleepy,  (lupid,  xxi.  5. 

DyfpDoea  in  cold  bath,  xxxii.  3.  2. 

E. 

Ear,  a  good  one,  xvi.  10. 

..  •.  noifc  in,  xx.  7. 

Eggs  of  frogs,  fifh,  fowl,  xxxix.  3. 

....  of  birds,  why  fpotted,  xxxix.  5. 

•  •  •  •  with  double  yolk,  xxxix.  4.  4. 
Eledlricity,  xii.  i.  xiv.  g. 

jaundice  cured  by  it,  xxx.  2. 

animal,  xiv.  5. 

Embiyon  produced  by  the  male,  xxxix.  2. 

confifts  of  a  living  fibre,  xxxix.  4, 

abforbs  nutriment,  receives  oxygen,  xxxix«  i. 

•  •...•..  its  actions  and  fenfatioas,  xvi.  2. 
Emetic.     See  vomiting. 

Emotions,  xi.  2.  2. 

Ennui, or  taedium  vitse,  xxxiv.  2. 3. xxxiii.  1. 1.  xxxix.  6. 

Epileptic  fits  explained,  xxxiv.  i.  4.  xxvii.  2. 

in  flecp,  why,  xviii,  14.  and  15. 

Equinoxial  lunations,  xxxii.  6. 
Excitability  perpetually  varies,  xii.  i.  7. 

fynonymous  to  quantity  of  fenforial  power, 

xii.  I.  7^ 
Excrcife,  its  ufe,  xxxii.  5.  3. 
Exertion  of  fenforial  power  defined,  xii.  2.  I. 
Exiftence  in  fpace,  xiv.  a.  5. 
Exteniion,  fenfe  of,  xiv.  7. 
Eyes  become  black  in  fome  cpilepfies,  xxvii.  2. 


Face,  flufiiing  of  after  dinner,  xxxv.  i.  r, 

, , , .  why  firft  afFciSled  in  fmall-pox,  xxxv.  i.  r. 

. .  • .  red  from  inflamed  liver,  xxxv.  2.  2. 

Fainting  fits,  xii.  5.  i.  xiv.  7. 

Fear,  language  of,  xvi    8.  i. 

,  , . .  a  caufe  of  fever,  xxxii.  8. 

*  . . .  caufe  of,  xvii.  3.7. 

Fetus.     See  Embryon,  xvi.  2.  xxxix.  I. 

Fevers, 
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FcvcTS,  irritative,  xxxii.  i. 

intermittent,  xxxii.  i.  xxxii.  3. 

fcnfitive,  xxxiii.  i. 

not  an  effort  of  nature  for  relief,  xxxii.  lO, 

.,,...  paroxyfms  of,  xii.  7.  i.  xii.  2.  3.  xii,  3»  5. 

why  tome  intermit  and  not  others,  xxxvi.  f  • 

cola  fits  of^  xxxiL  4.  xxxii.  9.  xvii.  3.  3. 

periods  of,  xxxvi.  3. 

have  folar  or  lunar  periods,  xxxii.  6. 

......  fource  of  the  fymptoms  of,  xxxii.  i. 

proftration  of  ftrengih,  in,  xii.  4.  i.  xxxii.  3.  1^ 

cure  of,  xii.  6.  i. 

how  cured  by  the  bark,  xii.  3.  4. 

cured  by  increafed  volition,  xii.  2.  4.  xxxiv«  2.  S. 

......  bed  quantity  of  ftimulus  in,  xii.  7.  8. 

Fibres.     Sec  Mufdes. 

their  mobility,  xii.  1    7.  xii.  i.  i. 

.....  contraSions  of,  vi.  xii.  i.  i. 
.'....  four  claffes  of  their  motions,  vi. 

their  motions  diftinguilhed  from  fenforial  oneSjV.^. 

Figure,  xiv.  2.  2.  iii.  I. 

Fim,  their  knowledge,  xvi.  14. 

Foxglove,  its  ufe  in  dropfies,  xxix.  5.  2. 

ovcrdofe  of,  xxv.  17. 

Free-will,  xv.  3.  7. 

G. 

Gall-ftonc,  xxv.  17.     See  Bile-flones. 

Generation,  xxxiii.  i.  xxxix. 

Ciillsof  fifti,  xxxviii.  2. 

Glands,  xxii.  i.  conglobate  glands,  xxii.  2. 

have  their  peculiar  ftimulus,  xi.  i. 

......  their  fenfes,  xiv.  9.  xxxix.  6. 

invert  their  motions,  xxv.  7, 

incrcafe  their  motions,  xxv.  7. 

Golden  rule  for  exhibiting  wine,  xii.  7,  8. 

for  leaving  off  wine,  xii.  7.  8. 

Gout  from  inflamed  liver,  xxxv.  2. 2.  xviii.  j^.  xxiv.  2.  8. 

•  • . .  in  the  ftomach,  xxiv.  2.  8.  xxv.  17. 

....  why  it  returns  after  evacuations,  xxxii.  4.  * 

....  owing  to  vinous  fpirit  only,  xxi.  10. 

• . . .  periods  of,  xxxvi.  3  6. 

Grinning 
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Grinning  in  pain,  xxxiv.  i.  3. 
Gyration  on  one  foot,  xx.  5.  and  6. 

H. 

Habit  defined,  ir.  it.  iv.  7. 
Haemorrhages,  periods  of,  xxxvi.  3.  ii. 

* from  paralyfis  of  veins,  xxvii.  I .  anJ  2» 

Hair  and  nails,  xxxix.  3.  2» 

....  colour  of,  xxxix.  5.  i. 

Harmony,  >xii.  2. 

Head-achs,  xxxv.  2.  i. 

Hearing,  xiv.  4. 

Heat, fenfe  of,  xiv.  6.  xxxii.  3.  i. 

• . .  •  produced  by  the  glands,  xxxii.  3. 

w  . .  external  and  internal,  xxxii.  3.  i. 

....  atmofphere  of  heat,  xxxii.  3.1. 

....  incrcafes  during  fleep,  xviii.  15. 

Hemicrania,  xxxv.  2.  l.  ^ 

from  decaying  teeth,  xxxv.  2.  i. 

Hepatitis,  caufe  of,  xxxv.  2.  3, 
Hereditary  difeafes,  xxxix.  7.  6. 
Hermaphrodite  infcdts,  xxxix.  5. 
Herpes,  xxviii.  2. 

from  inflamed  kidney,  xxxv.  2.  2. 

I;Iilarity  from  diurnal  fever,  xxxvi.  3.  i. 
Hunger,  fenfe  of,  xiv.  8. 
Hydrophobia,  xxii.  3.  3.        ^ 
Hypochondriacifm,  xxxiii.  i.  i.  xxxiv.  2.  3: 

s 

L 

Ideas  defined,  ii.  vi.  2.  7. 

« •  •  •  are  motions  of  the  organs  of  fenfe,  iii.  4.  xviii.  5. 
xviii.  10.  xviii.  6. 

.  analogous  to  mufcular  motions,  iii.  5. 

.  continue  fome  time,  xx.  6. 

.  new  ones  cannot  be  invented,  iii.  6.  I. 

.  abftradled  ones,  iii.  6.  4.  xv.  5. 

,  inconfiftent  trains  of,  xviii.  16. 

.  perifh  with  the  organ  of  fenfe,  iii.  4.  4* 

.  painful  from  inflammation  of  the  organ,  iii.  5*  i* 

>  irritative  ones,  vii.  i.  4.  vii.  3.  2.  xv.  2«  xx.  7. 

ideat 
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Ideas  of  refemblance, contiguity, caufation,vni.  3.  ^.x.3.3. 
....  refemble  the  figure  and  other  properties  of  bodies, 

xiv.  2.  2.  \ 

* . . .  received  in  tribes,  xv.  i. 
....  of  the  fame  fenfc  eafier  combined,  xt,  i  •  I. 
....  of  refleflion,  xv.  i.  6.  ii.  12. 
Ideal  prefence,  xv.  i,  7. 
Identity,  xv.  3.  5.  xviii,  13. 
Iliac  paffion,  xxv.  15. 
Imagination,  viii.  i.  2.  xv.  i.  7.  xv.  2.  a. 

of  the  male  forms  the  fcx,  xxxix.  5. 

Imnwterial  beings,  xiv.  i.  xiv.  2.  4. 

Imitation,  origin  of,  xii.  3.  3.  xxxix.  5.  xxii.  3.  xvi.  7. 

Impediment  ot  fpecch,  xvii.  i.  10.  xvii.  %,  10. 

Infe6lion.     Sec  Comagion. 

Inflammation,  xii.  2.  3.  xxxiii.  2.  2. 

great  vafcuhr  exertion  in,  xii.  2.  i. 

-  not  from  pains  from  defect  of  ftimulof, 

xx:.iii.  2.  3. 

of  parts  prcviouJly  infenfihle,  xii.  ;^.  7. 

often  dlftant  from  its  caufe,  xxiv.  8. 

ohferves  folar  days,  xxxii.  6. 

of  tlic  eye,  xxxiii.  3.  I. 

of  the  bowels  prevented  by  tHeir  continued 

adlion  in  fleep,  xviii.  2; 

Inoculation  with  blood,  xxxiii.  2.  10. 

Infane  people,  their  greal  flrength,  xii.  i. 

Infanity     (fee  Madnefsj    pleafurablc  one,  xxxiv.  2.  6. 

Infe£bs,  their  knowlcdn;e,  xvi.  15.  and  16. 

in  the  heads  of  calves,  xxxix.  i. 

clafs  of,  xxxix.  4.  8. 

Inftinflive  adlions  defined,  xvi.  i. 

Inteftines,  xxv.  3. 

Intoxication  relieves  pain,  why,  xxi.  3. 

from  food  after  fatigue,  xxi.  2. 

,  difeafes  from  it,  xxi.  10, 

See  Drunkennefs. 

Intuitive  analogy,  xvii.  3.  7. 

Invention,  xv.  3.  3. 

Irritability  increafcs  during  fleep,  xviii.  15. 

Itching,  xiv.  9. 

J. 

Jaw,  locked,  xxxiv.  1.5. 

Jaundice 
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Jaundice  from  paralyfis  of  the  liver,  xxx.  2# 

cured  by  elcdlricity,  xxx.  2. 

Judgment,,  xv.  3. 

K.  ^ 
Knowledge  of  various  aiiimalsi  xvf.  ir. 

L. 

Lacrymal  fack,  xvi.  8.  xxiv.  2.  and  7. 
Ladlcals,  paralyfis  of,  xxviii.     See  Abforbents. 
Lady  playing  on  the  barpfichord,  xvii.  2. 

•  . . .  diftrefled  for.her  dying  bird,  xvii.  2.  10. 
Language,  natural,  its  origin,  xvi.  7.  &  8. 

^ of  various  paffions  defcribed,  xvi.  8. 

» artificial,  of  various  animals,  xvi.  9. 

•. theory  of,  xxxix.  8.  3. 

Lapping  of  puppies,  xvi.  4. 
Laughter  explained,  xxxiv.  1.4. 

from  tickling,  xvii.  3.  5.  xxxiv.  t,  4. 

from  frivolous  ideas,  xxxiv.  1.  4.  xviii.  12- 

Life,  long,  art  of  producing,  xxxvii. 

Light  has  n6  momentum,  iii.  3*  i* 

Liquor  amnii,  xvi.  2.  xxxviii.  3.  xxxix.  I.  I. 

is  nutritious,  xxxviii.  3. 

*•••••  frozen^  xxxviii  3. 
Liver,  paralyfis  of,  xxx.  1.4. 
.....  large  of  geefe,  xxx.  i .  6. 
Love,  fenti mental,  its  origin,  xvi.  6. 

anifnal,  xiv.  8.  xvi.  j. 

Lunar  periods  zStSt  difeafes,  xxxu.  6. 

Luft,  xiv.  8.  xvi.  5. 

Lymphatics,  paralyfis  of,  xxviii*     See  Abforbents^ 

M- 

Mad-dog,  bite  of,  xxii.  3.  3. 

Madnefs,  xxxiv.  2.  I.  xii.  2«  i« 

Magnetifm,  xii.  i.  I. 

Magnifying  objedb,  new  way  of,  xl.  10.  5< 

Male  animals  have  teats,  xxxiv.  4.  8. 

•  **•  pigeons  give  milk,  xxxix.  4.  8. 
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Mali  dift'iiigtii(hed  from.brm^r  l^i.  %•  3.  xvi,  ij. 
Material  world,  xlv.  i.  xiv.  a.  5.  xviii.  y. 
Matter,  pcDctrai;>yity  ctf,  xJv.  %.  $• 

; purUletitt  xxxiU.  A.  4« 

Meailes,  kxxiii.  i*  9; 
Membranes*  kxvi;  a* 

'Memory  defined^  iu  2.  io»  ^v.  i.  7.  xv.  j. 
Menftruation  bv  lunar  periods^  xxxii,  6. 
Microfcopic  animals,  xxxix.  i^.  5. 

« » vegetables,  xxxiX;  ii.  I. 

Mifcarriage  from  fear,  xxMiif>  6.  j. 
Mobility  of  fibres^  xii.  i.  7- 
Momentum  bf  the  blood,  ^xxii.  p  t* 
4k.v-«..i«.fometinies  iacrca(ed%  v^ijl^C^ods  tixik 

5.  4. 
Monften,  ixxix  4«  4«  and  ^.  1. 
4  •  •  •  •  4  •  •  without  heads»  xxxviii.  }• 
Mooil  and  ftm,  their  influence,  xxxii.  S» 
Mortification,  xsqciii.  3.  3. 
Mottba  i&  either  caufe  or  cSSpSk^  L  xiv.  %»  a. 
4  •  •  •  •  iprim^  ahd  (econdary,  i. 
%••  A. .animal,  i.  iii.  1. 

•  «••*•  propenlity  tb,  xxii.  i. 

*  *  •  •  •  I  animal,  continue  (osifie  time  iftet  theli*  {^radtidiodt 

xviL  I.  3* 
'4  •  i » « *  d^ned,  a  variation  of  figure^  iii.u  xir*  51.  a.  x^xix.  y. 

MucttS)  i^xpferimiKnts  on,  xxvi.  !• 

4  •  •  •  •  •  fecretiotl  (^^  xXvi  2. 

Mules  xx3(ix.  4*  ^.  and  6,  xxxix.  5.  i*   ^ 

Mule  plants,  xxXix.  a* 

Mufca^  vditahtes,  xl.  a. 

Mtt(cles  eonftitute  an  organ  d  knkf  xiV.  7.  il.  3. 

« » •  •  4  •  ftimulat^  by  extenfton,  xi.  L  xiv.  7. 

4  4....  contra^  by  Tpirit  of  animadm,  xii.  x.  i*  aii4  3. 

Mulicf  xvi.  10.  txii.  a. 
.Mofical  timei  why  agreeable^  ali.  3.  3. 

N. 

Katifea,  xtv.  61 
Nerves  and  brain,  iU' a.  3». 

4  • ...  *  extremities  of,  form  the  whole  f^ (lemb  x^vii.  5, 
*»••••  are  ngt  €bap£^  with  ^g^  x^ya.  4. 
vox..  II.  C  ^  Ncrvoq* 


Digitized  by  VjOOQ IC 


jg*  INDEX. 

Nervous  pains  defined^  xxxW.  1. 1.  ' 
Number  deEncd,  xiv.  2.  2. 
Nutriment  for  the  embryon,  xxxtx.  5.  2. 
Nutrition  owing  to  ftimulus;  xxxvii.  3.  - 

by  animal  feledion,  xxxvii.  3* 

when  the  fibres  are  elon^ted,  xxxvii.  3. 

.    like  inflammation,  xxxvii.  3. 


Objeds  lone  viewed  become  fatint,  iii.  3.  2. 

Ocular  fpedra,  xl. 

Oil  externally  in  diabetes,  xxix.  4. 

Old  age  from  inirritability»  xxxvii. 

Opium  is  ftimulant,  xxxii.  2.  2* 

Opium  promotes  abforption  after  evacuation,  xxxiii.  2.  lO. 

in'increafing  aofes,  xii.  j,  i.  

Organs  of  fenfe,  ii.  2,  c. 

Oi^ans  when  deftrojed  ceafe  to  produce  ideas,  iii.  4.  4.  ; 
Organic  particles  of^Bufibn,  xxxvii.  3.  xxxix.  3.  5. 
Organ  pipes,  xx.  7.  •    • 

Oxygenation  of  the  blood,  xxxviii.  -    •  - 


P. 


Pain  from  excefs  and  defe<ft  of  motion,  iv.  5.  xii.  5,  3/ 
xxxiv.  I,  XXXV.  2.  I.  '  ' 

►   not  felt  during  exertion,  xxxiv.  1.  2,  .      * 

,   from  greater  contra£lion  of  fibres,  xii.  i.  6. 

»   from   accumulation  of  fcnforial  power^   xii,  5.  3^ 
xxiii.  3.  I. 

,  from  light,  preflurc,  heat,  cauftics,  xiv.  9. 

.    in  cpilcpfy,  xxxv.  2.  i. 

.   dlftant  from  its  caufe,  xxiv.  8. 

,   irom  ftone  in  the  bladder,  xxxv.  2.  i. 

,   of  head  and  back  from  defe£t  of  heat,  xxxii.  3. 

,   from  a  eall-ftone,  xxxv.  2.  1.  xxv.  17. 

,   of  the  (romach  in  gout,  xxv.  17. 

,   of  fhoulder  in  hepatites,  xxxv.  2.  4. 

,   produces  volition,  iv.  6. 
Palenr(s  in  cold  fit,  xxxii.  3*  2» 
ftlfies  cxpLVmcd,  xxxiv.  i.  7. 
Paralytic  limbs  (Iretch  from  irriution,  1 11.  !•  3.     • 

Paralytic 
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Paralytic  batients  move  their  found  limb  muchj  xii.  5.  i. 
Paralyfis  from  great  exertion,  xii.  4«  6. 

«   f)rom  left  exertion^  xii.  5,6; 

of  the  la£leal$9  xstviii. 

......   of  the  liver,  xxx.  4. 

of  the  right  arm,  whyi  xxxiv.  1.7. 

, of  the  veins,  xxvii.  z.  . 

Particles  of  matter  will  not  approach,  xiL  1 »  i .  , 

Pai&ons,  xi,  a,  1:^ 

connate,  xvi.  t. 

Pecking  p{  chickens,  xvi.  4. 
Perception  defined,  xv.^f  '•  ."•  a.  8. 
Periods  of  agues,  how  formed,  xxxii.  3.  4. 

of  dUqafes^  xxxvi. 

of  natural  aSions  and  of  difeafed  actions,  Xxx vi. 

Perfpiration  in  fev^r-fits,  xxxii.  9^    See  Sweat* 

Petechiae,  xxvii.  2. 

Pieeons  fecrete  miUc  in  their  fiomachs,  xxxix.  4.  8. 

Piles,  xxvii.  a.. 

Placenta  a  pulmonary  orgao^  ^xxviii.  2.  ^ 

Pleafure  of  life,  xxxiii.  i.  xxxix.  5. 

......   from  greater  fibrous  contractions,  xii.  i.  5. 

......   what  kind  caufes  laughter,  xxxiv.  i .  4. 

what  kind  Caufes  ileep,  xxxiv.  i.  4. 

Plcurify,  periods  of,  xxxvL  3.  7. 

caufe  of,  XXXV.  2.  3* 

Prometheus,  ftory  of,  xxx.  3. 

Prollration  of  ftrength  in  fevers,  xii.  4.  i. 

Pupils  of  the  eyes  large*  xxxi.  i. 

Pulfe  quick  in  fevers  wkh  debility,  ^ii.  I.  4.  Xii.  5.  4* 

xxxii.  2.  I. 
....  in  feven  with  ftrength,  xx^ii.  2.  • 
....  from  defe&  of  blood,  Xxxii,  2.  3*  xiL  i.  4. 
weak  from  emetics,  xxv.  17. 


« .  • . 


Quack  advertiicments4njartous.    Preface. 
Quadrupeds  have  no  fanguifipnnis  lochia,  xxxviii.  2.      , 

have  nothing  jSoiilar  to  the  yolk  of  egg^ 

;ixxix.  t. 


C  c  9  &aph^ta. 
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Rspittnia,  ptriods  ol^  xcxvi*  3*  9* 

iUafixiy  ix.. 1. 2.  XV.  3. 

RjbafiMiii^f  XT.  3. 

ReooUe&oa,  it.  10.  ix«  i.^i.  xv.  t.  j. 

Relaxation  and  braciiigf  xxtii.  3.  i. 

Repetition,  vAxy  agreeitMct  xii •  3.  3.  xxtL  f  • 

Reipinition  zSoatihj  attention,  xxxvi.  2.  f  • 

Reftleflheft  in  fevers,  xxxiv.  i.i. 

Retrograde  motions,  xii.  5. 5^  xxv.  6.  xxtx.  tu 

•  •  •  • of  the  ftomach,  xxv*.  6* 

•  •  •  •  of  the  (kin,  XXV.  <>. 

« of  fluids,  Ikiw  diftinguifhed,  xxix.  8* 

hovr  capfed,  xxix.  11.5. 

Retrograde  vegetable  motions,  xxix.  9. 
Retina  is  fibrous,  iii.  a.  xl.  i. 

is  aAive  in  yifion.  Hi.  3.  xl.  I. 

excited  into  (pafaodic  motions,  xl.  7. 

•  •••••  is  ienfible  during  fleep,  xviii.  5.  xix.  S. 
Rftverie,xix.  u  xxxiv.  3. 

• cafe  of  a  fleep-walker,  xix.  2. 

•  •••*.  is  an  epileptic  difeafe^  xix.  9. 
Rhymes  in  poetry,  why  agreeable,  xxii*  %• 
Rheumatifm,  three  kinds  of«  xxvi.  3. 
Rocking  young  childien,  xxi.  4. 

Rot  in  meep,  xxxii.  7* 
RumiQating  animals,  xxv,  i. 

Saliva  produced  by  merctiry,  xxtii* 

by  food,  xxiii.  1. 

« •  • .  •  by  ideas,  xxiii.  2.  and  5. 
• « • .  •  by  difordered  volition,  xxiii.  Jd 
Scirrhous  tumours  revive,  xii.  a.  a. 
Screaming  in  pain,  xxxiv.  i.  2. 
Scrofula,  its  tempeiament,  xxxi.ri« 

xxviii.  2.  xxxix.i4.  5. 

$cttrvy  of  the  lungSy  xaurit.  a. 
Sea  fickne6,  xx.  4.  . 

•  •  • « •  ftopped  by  attentk)n^  xx.  5, 

Sccretioti,  xxxiii^  i.  xxxvii, 

I  Secretioii 
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Secretion  inoeyfed  during  fleep,  xtiii«  i6« 
Seeds  leqnire  oxygenation,  xxxTiii.  a. 
Senlation  defined,  ii.  -2.  9*  r.  a.  xxsUx.  t.  4. 

difeafoof^  ±xxm. 

from  fibrous  contnldbrtt,  ir.  5.  xH*  i.  6^ 

•  ••••••   in  an  amputated  limb,  iii.  7.  31 

« ,  affcds  the  whole  feoforiom,  xi,  a. 

produces  voUtiori,  it.  6. 

Senfibility  increafcs  duriilg  ileep)  xfiii,  i  j. 
SeitiitiTe  motions,  viii.  xioiiii.  a.  xxxiv.  i. 
« fevere  of  two  kinds,  xxxiii.  i.  2. 

•  •  • » .  4 « ideas^  xt«  a.  a. 
Senforium  defiAed,  ii«  a«  li 
Senfes  Gorred  one  another,  xviii.  j. 

diftinguiOied  fh>m  appetite,  xxxhr*  i.  !• 

Senibrial  power.     See  Spirit  of  Animation. 

great  exptfdceof  inthevital  inotiom*  xxkli.  3.  a» 

•  «•••••  two  kinds  of  exerted  in  fenfitiTe  fefers,  xxxiii. 

%;•••••  powers  defined,  v.  i. 

motions  diftii^iihedfhim  ft>tout  nwrions,  ^..^ 

,••••»•  not  much  acciuhiolated  in  (Ubep,  ivfii.  a. 

• « powers,  iccumubitiod  of,  xii.  5.  i. 

•  exhouftion  of,  xti.  4.  i. 

wafted  below  natural  in  hot  fits,  xxxii.  9.  3. 

4  ••••..  Ids  e^terthm  of  produces  pam,  xti.  5«  3. 

leis  quantity  of  it,  xii.  5. 4. 

Senfual  motions  diftinguiHied  from  muicufanr,  ii.  7. 
Sex  pwing  to  the  imagioation  of  iht  fitthcr,  ^xxtr,  5« 

•  •  •  xxxix.  7. 6.  xxxix.  6.  3.  xxxix#  6.  7. 
Shineles  from  inflamed  kidney,  xxxr,  a.  a. 
Shoulders  broad,  xxici.  i.  xxxix.  7.  6. 
Shuddering  from  cold,  xxxtr.  i.  i.  aod  9* 
Sight,  its  accuracy  in  men^  xti.  6v 

Skin,  (curf  on  it,  xxvi.  i. 
Sleep  fufi>ends  volition,  xriiU  1, 

I  dtnned,  xvtii*  ai* 

»  remote  caoies,  xtiii.  aoy 

»  feniation  continues  in  it,  xviii.  % 

»  from  food,  xxi.  i. 

»  from  rocking,  uniform  fboodsi  xn.  t. 

>  from  wine  and  o^um,  xxi.  3, 

.  why  it  invigorates^  xii.  5.  t« 

C  c  5  Sleepi 
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Sleep,  {mlfe  flower  anid  fuller  in,  xxxit.  2.  2. 
»•••  interrupted*  xxvii.  2. 

•  •  •  •  from  breathing  left  oxygene,  xviii.  20. 

•  •  •  •  from  being  Whirled  on  a  millftone,  xxiit.  20. 

•  •  •  •  /rom  application  of  c6ld«  xviii.  ^o. 

• . . .  induced  by  regular  houi>)  xxxvi,  2.  a. 
Sleeping  animals,  xxi.  2,  2. 
Sleep-walkers.     Sec  Reverie,  xix.  i. 
Small'pox,  xxxiii.  z.  6.  xxxiv^.  6.  i. 

. .  • eruption  firft  on  the  face,  why,  xxxv*  I.  T« 

xxxiii.  2,  XQ. 

the  blood  will  not  infeft,  xxxiii.  2*  la 

obeys  lunations,  xxxvi.  4. 

Smell,  xiv.  5.  xvi.  5. 

Smiling,  origin  of,  xvi.  8.  4. 

Solidity,  xir.  2.  i. 

Somnambulation.     See  Reverie,  xix.  !• 

Space,  xiv.  2.  2. 

Spafm,  do£lrine  of,  xxxii.  lO* 

Spe£tra,  ocular,  xl. 

•  «•••*   mifbken  for  fpefbes,  xl.  2. 

« vary  from  lone  infpe£tion,  iij.  3.  5. 

Spirit  of  animation,     ^e  Senforial  Power. 
«•••  ofanimationcaufes  fibrous  contraction,  iv«  a.  ii.  I« 
xiv.  2.  4. 

•  •••  poflefles  folidity,  figure,   and  other  propcrtiei  of 

matter,  xiv.  2.  3. 
Spirits  and  angels,  xtv.  2.  4. 
Stammering  explained,  xvti.  i.  lo.  xvii.  2*  lO. 
Stimulus  defined,  ii.  2.  13.  iv.  4.  xii.  2.  I« 

• of  various  kinds,  xi.  1 . 

* with  leflened  efied,  xii*  3*  t. 

•  •••••.  with  gieater  effect,  xii.  3.  3. 
,•••.,.  ceafes  to  produce  fenlation,  xii.  3. 3* 
Stomach  ^nd  inteftmes,  xxv. 

• inverted  by  great  ftimuliu,  xxv.  6. 

, » its  anions  decreafed  in  vomiting,  xxxv.  x«  3. 

a  blow  on  it  occafions  death,  xxv.  17. 

Stools  black,  xxvit.  2. 
Strangury,  xxxv.  2*  i. 
Sucking  before  nativity,  xvi.  4. 
Suckling  children,  fenfe  of,  xiv.  8. 
Su^eftion  defined)  ii.  la  xv.  %.  4, 

Sun 
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i^xn  and  moon,  their  influence,  xxxU.  6. 
Snrprife,  xvii.  3.  7.  xviii.  17. 
Sufpiqon  attendb  inadnels,  xxxiv.  2.  4* 
Swallowing»  aA  of,  xxv.  i.  xvi.  4. 
Sweat,  cold,  xxv.  9.  xxix.  6. 

•  •  •  •  •   in  hot  fit  of  fever, .  xxxii.  9. 

in  a  morning,  why,  xviii.  15. 

Sweaty  hands  cured  by  lime,  xxix.  4. 9. 
Swingmg  and  rocking,  why  agreeable,  xxl.  3. 
Sympathy,  xxxv.  I. 

Syncope,  xii.  7.  i«  xxxiv.  i.  6. 

T. 

Taedium  vitap.     See  Ennui* 
Tape-worm,  xxxix.  a.  3. 
Tafte,  fenfc  of,  xiv.  5. 
Tears,  fecretion  of,  xxiv. 

from  grief,  xvi.  8.  2. 

.....  from  tender  pleafure,  xvi.  8.  5.  *  • 

from  ftimulus  of  na£il  dud,  xvi.  8.  xxiv.  4. 

A . . . .  by  volition,  xxiv.  6. 

Teeth  decaying  caufe  headachs,  xxxv.  2.  i. 

Temperaments,  xxxi. 

Theory  of  medicine,  wanted.     Preface. 

Thirft,  fenfe  of,  xiv.  8. 

why  in  drc^fies,  xxix.  5. 

Tickle  them&lves,  children  cannot,  xvii.  3.  5. 

Tickling,  xiv.  9. 

Time,  XIV.  2.  2.  xviii.  I2. 

«^  •  •  •  lapfe  of,  XV.  3.  6. 

poetic  and  mufical,  why  agreeable,  xxii,  2. 

• . .  •  •  dramatic,  xviii.  12. 

Tooth-edge,  xvi.  10.  iii.4.  3.  xit«  3.  3. 

Touch,  fenfc  of,  xiv.  2.  i. 

•  ••.•.  liable  to  vertigo,  xxi.  o. 

•  ••...  of  various  ammals,  xvi.  6. 
Trains  of  motions  inverted,  xti.  5.  5. 
Transfufion  of  blood  in  nervous  fever,  xxxii.  4. 
Tranfbtions  of  matter*  xxix.  7. 

Typhus,  beft  quantity  of  ftimulus  in,  xii.  7. 8. 
«*t«*t#  periods  ofi  dbierve  lunar  days,  xxxii.  6» 

C  c  4  tTlcers, 
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UlosrSy  aft  of  healing,  tiacn.  3. 1. 

of  thclungt,  Mfhy  difficult  W  hfcal  ifatVii).  4. 

Uniformity  in  the  fine  art|,  why  dgit^bki  xiii.  li 

Urine  pale  in  in)toxiqition,  x^i,  6.  

. .  • .  •  paucity  of  in  aqafarca,  why»  *xix.  ^. 

•  •  •  •  •  its  pa£[age  Ax>m  inteftifies  to  blad^er^  tiilx.  JL 
.».*•  copious  dtfriiig  flctfp,  iWil.  15.  .  .  ^ 

Variation,  perpetual*  of  irrita^litv,  xii.  2.  r. 
Vegetable  buds  are  inferior  aniipais^  xjtt.  I . 

eyaAly  refcmble  tneir  parents,  ^xxix. 

• poffeis  fenfation  and  Volition,^  xiij.  a.    ,     1      • 

•  • » have  afibciate  and  retrb^ira^e  itlotrdn9>  ^ui*  ^ 

xxix.  51.  .    ■     . 

• their  anthm  and  ftigmas  are  aTiv^«  H^u  ^.' ' 

V^tables  have  organ?  ^U^^^  ^  ^?^n  ^'i**j5^ 

• contend  for  li^nt  apd  aij:,  xxxjx.  4.  ^. 

• duplicatur^  of  thelc  flowerJ>  xx^ix.  4.  ^ 

Veins  are  abforberits,  xxvii.  i.  " 

• .  •  •  paralyCs  of«  xxvit.  i. 
Venereal  orgafm'of  brutes^  xxxiL  6. 
Venefedion  in  nervous  pains*  xxxii.  5.  ^ 
Verbs  W  three  kinds,  xy.  ^.4. 
Vcrfcs,  their  meafurey  xxii.  »• 
Vertigo,  XX.  defined,  xx.  ii. 
« • ,  •  • . .  in  looking  firoiaa  tower»  xx«  i. 

•; in  a  (hip  at  feat  xx.  4, 

p of  all  the  fenfes,  XXI.  ^ 

• by  intoxication,  xxjjv.  i.  i*     , 

Vibratory  motions  perceived  dfterfaiirn^^  XX.  ^.  xiu  i^ 
«  Vinegar  makes  the  lips  pale,  xxyii.  i.  ^     ^    * 

Vis  medicatrix  of  natim,  x]nc3]l..4.  7. 
Viiion,  ienfe  of,  xiv»  3. 
Volitioo  defined,  v.^j^xxxiy^  i.  , .      .^ 

•  ^ afltefb  the  wbote  feoforiijijiy  4U>  2. 

difeafesof,  xxxlt.  ,  ,  ^  .  . .  i, 

Vokmtary.  x;  a.  4. 

Voluntary  motions,  ix.  xxxiy*  i*. 

VcSuiiUry  ideas,  xv.  a*  3# 

Voluntary 
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VcJuntary  ideas,  criterion  of,  xi.  %.  3.  xxxiv.  l. 
Vomiting  frpm  vertigo,  xx.  8.  ^        ^ 

^ from  4)niAcenne6,  xx.  8«  xxi.  6. 

by  intervab,  xxv.  8. 

^ ,   by  voluntary  cflfbrts,  xxv.  6^ 

y . . .  .^ .  of  two  kinds,  xxxv.  1.3. 

. . .  .'.V;   in  cold  6t  of  fever,  xxxii.  9.  !• 

flopped  by  quickClvcr,  xxv.  itf^ 

^ woiensUicpulfe,  xx?.  17* 

Waking,  hov»  <viii.  14. 

Walking,  how  learnt,  xvi.  ^ 

Warmth  in  deep,  why,  xviiL  15. 

Weaknels  defined,  xii.  1.3.  xii.  a.  i.  xxxii.  3.  a« 

•  •••••••  cure  of,  xii.  7*  8.     See  DeUlity. 

Wit  producing  laughter,  xxxiy.  i^  4. 
World  generated,  xxxix.  4.  8. 
^yorm,  flokcp  xxxii.  ^. 


^ND  Of  THE  FIRST  FART. 
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THE   LAWS   OF   ORGANIC   LIFE. 
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COKTAINIVO 


THE  ARTICLES  OF  THE  MATERIA  MEDICA, 


WXTB  AN  ACCOVVT   OV  THB 


OPERATION    OF    MEDICINES. 
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Tl4^f  l^A^Bi^t,^  MjBai(C4.  iRclttjies  aU  dio(c  jTuI*- 

of  health.  Hiefe  may  be  conveniently  diiin- 
btttid  vadatf&reti  su>6d«s  aoootdia^  ta  like  di- 
vot^ «^  diek^  operations; 

U  NfTi^mtBKTrf »  pr  thpfe  th^ag^  whk^  p^ 
ferve  ii^  thc^ir  ijiatoial  fta^  ^e  dup  exjertipns  pf 

2«  Ii^Cit^HTiAi  ^m:  ^ofe  ^IngB  wbidi  itn^ 
oieafc  the  exertions  ^illi  Ae  kritotiye  ncydons. 

3/SBCERHBNTIA5  or  thofe  tilings  which  m<-> 
creafe  the  irritative  motions^  which  craAituta 
fecretion. 

4«  ScktBBNTiA^  or  thoie  things  which  incteafe 
the  irritative  motions^  which  coniHtute  ab(brp<# 
tion» 

5.  InvsrtektiAi  or  thofe  things  which  in* 
vert  the  natural  order  of  the  foccelSTe  irritative 
motions. 

6.  RsvBit^ 
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398  PREFACE. 

6.  Rev^rtentia^  or  thofe  things  which  re* 
fiore  the  natural  order  Of  the  inverted  irritative 
motions. 

7.  ToRPENTiA,  thofe  things  Vhich  diminiih 

the  exertions  of  all  the  irritative  motions. 

*  -  ■  *  .  -       "        ,  *■*       ■       ' 

It  19  neceflary  to  apprise  the  readeti  tha$  in 
the  following  account  of  the  virtue^  pfrMedicinea 
their  ufual  dofes  are  always  fuppofed  to  be  ex- 
hibited; and  the  patient  to  be  expofed  to  the 
degree  of  exterior  heal,  which  he  has  been  acr 
cuftomed  to,  (where  the  contrary  is  not  men- 
tioned),* as  any  Variation  of  either  of  thjtfecir- 
cvaa&dnces  variea  their  e(k6\s. 


ARTICLES 
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ARTICLES 


OV    THB 


MATERIA    MEDICA. 


Aet..  !•  . 
NUTRIENTIA. 


!•  1.  Thosb  things^  which  prefervc  in  the 
natural  flate  the  due  exertions  of  all  the  irrita* 
tiye  motions^  are  termed  nutrientia ;  they  pro* 
duce  the  growth,  and  reftore  the  wade,  of  the 
fydem.  Thefe  coiffift  of  a  variety  of  mild  veget- 
able and  animal  fubilances,  water,  and  air. 

%  Where  flronger  ftimuli  have  been  long  ufed, 

they  become  neceflary  for  this  purpofe,  as  muf- 

tard,  fpice,  fait,  beer,  wine,  vinegar,  alcohol, 

opium.    Which  however,  as  they  are  vmnatural 

ftimuli,  and  difficult  to  manage  in  r^fpe^  to 

quantity,  are  liable  to  Ihorten  the  fpan  of  human 

life,  fooner  rendering  the  fyftem  incapable  d 

being  Simulated  into  action  by  the  nutrientia. 

See  Sea.  XXXVII.  4.     On  the  fame  account 

life  is  ihorter  in  warmer  climates  than  in  more 

temperate  ones. 

r   3  U.  Obsek- 
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L  It  The  £efli  of  asunals  contains  more  mni* 
^{hment,  and  Simulates  our  abforbent  and  fe- 
<:erning  vd&\»  more  pQwetfulty*  than  the  .veget-* 
able  produ6tions,  which  we  ufe  as  food }  for  th« 
carnivorous  aniim^s-  «Mi  hA  4enger  without  in-- 
jury  than  the  graminivorous;  and  we  feel  out- 
ielves  wanner  and  ftronger  after  a  meal  of  fleih 
than  of  grain,  ijepcpr  in  4l\f<^^  attended  with 
cold  extremities  and  general  debility  this  kind 
of  ^t  ?s  fv£pf^i  fi»  in  riqk^ats,  4?«pfy»  foto- 
iij^,,jati4  ii>  ^5^^ >nd  Jiypftchi^ndr^  cntoiy 
9V4  ^o_V^?9t :%  if^^usn?  of  agues.  Might  oK 
9f(^  .in  .(fluall  qi)ai>tiMep  brvtfed  t©  a  pirfp  .b« 
tQpie  a<^v^tageom%.u^4n  |^^rs.^t|etKle4  iwith 
debility  j^n  ye^tfl^  4ict  2 

TRiat  fleAi,  which  is  of  the  darkeft  colour,  ge- 
P^^J-fm^V^  WPiP  jflfluriiOmjfif^,  pa4  llipou- 
]£)tc9$,<;^  ye^eilfi  ipc^  ,po>^etf^Uyj  than.fhe  ffbiift 
Iqindp.  Thc4f?5i  9fffthie  cftrmvorpw?  ^n4  ppfqiw* 
Km9  <uiim^l$  is.fo  Aiopi^ng,  that  it  ^ldoiO.«Qp 
Iwrs  into  the  %>d  «f  European  nations,  except 
tin}  Cwinet,  the  Soland  goQfe  (PqIicsuivs  ^^fl^us)! 
i9d  iim^f  -*e  .l?jran.  Of  tUefe  the  fwine  sn4 
the  :f\«!ajQ  ape  fe^  .p|!««igBfly  upon  ^g[«getal>Ie  llli- 
DMOt :  ^  the  Sctoid  goQfe  ^  taken  in  yitt$ 
faaU  qn^ty.  91^  as  ^  wh^  to  4he  Apl)etiite< 
Next  to  thefe  are  the  birds^  that  &fid  ly^  ixh' 

.  fea% 
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fe<a$,  which  arc  perhaps  the  moft  ftimulating 
and  the  moft  nutritiye  of  our  ufu^l  food* 

It  is  faid  that  a  greater  quantity  of  volatile  al- 
kali can  be  obtained  from  this  kind  of  flelh^  to 
which  has  been  afcribed  its  Simulating  quality. 
But  it  is  more  probable,  that  frefh  flefh  contains 
only  the  elements  of  volatile  alkalis 

■ '         '  -  ....  ' 

ft.  Next  to  the  dark  colouicd  flefh  of  animals, 

the  various  tribes  of  fhell-fifh  liem  to  claim  their 
place,  and  the  wholefome  kinds, of  mufhrooms^ 
which  mufl  be  efteemed  animal  food,  both  for 
their  alcalefcent  tendency,  their  ftimulating  qua- 
lity, and  the  quantity  of  nourifhment,  which  they 
afford;  as  oyflers,  lobflers,  crabfifh,  Ihri^ipsj 
mufhropms ;  to  which  perhaps  might  be  added 
fome  of  the  fifh  without  fcales ;  as  the  eel,  bar- 
bolt,  tench,  fmelt,  turbot,  turtle.      •       ' 

The  flefh  of  many  kinds  of  fifh,  when,  it  is  fup- 
pofed  to  have  undergone  a  beginning  putrefac- 
tion, becomes  luminous  in  the  dark.  This  feems 
.to  fhew  a  tendency  in  the  phofphorus  to  efcapc, 
and  combine  with  the  oxygen  of  the  atmofphere ; 
aijd  would  hence  fhew,  that  this  kind  of  flefh 
is  not  fo  perfedtly  animalized  as  thofe  before 
mentioned.  This  light,  as  it  is  frequently  feen 
on  rotten  wood,  and  fometimes  on  veal,  which 
ha3  been  kept  too  long,  as  I  have  been  told,  is 
coromqnly  fuppofed  to  have  its  caufe  from  putre- 
fadion ;  but  is  neverthelefs  moft  probably  •  of 
phofphoric  origin,  likie  that  feen  in  the  dark  oh 

VOJ-.  II.  D  d    ^  oyfler- 
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6)/'ftcr-fliclls,  which  Have  prcvioufly  been  ignited 
and  afterwards  expoled  tb  the  fmiftihe^  and  oii 
the  Bolognian  ftoric.     See  Fotan.  Gard.  Vol.  I. 
Cant.  I.    line   182,    the  h6te,  and  additidnai 
tote  X. 

3.  The  flefti  oF  young  animals,  as  of  lambs 
veal,  and  fucking-pigs,  fupplies  us  with  a  ftill 
left  ftittiulitlng  food.  The  broth  of  thefe  is  i&id 
to  bicoine  four,  and  continues  fo  st  confidetnablfc 
time  before  it  changes  mto  putridity ;  fo  much 
Sobs  their  flelh  partake  of  the  chemical  pfoperticfc 
of  the  milk,  with  >^Mcfi  thefe  ^imals  arc  notk- 
rilhed^ 

i.  The  white  meats,  as  of  tuiiey,  jpartridge; 

pheafent,  fowl,  with  their  eggs,  feem  to  be  thii 

next  in  mildnefs ;  and  herice  arc  generally  ioA 

^owed  to  convalefcents  fmm  inSahimatoty  dif«» 

eafes. 

5.  l^ext  to  thofe  fhould  be  rtnked  the  whife 
Hver-fiih,  which  have  fcales,  as  pike,  p'drciv 
gudgeon* 

II.  i.  Milk  Unites  the  anim^  with  the  veget- 
able foArce  of  our  nourifliment,  partaking  of  tht 
prdpierties  of  both.  As  it  ciontaiis  fugar,  and 
will  therefore  ferment  and  produce  a  kind  6t 
wine  or  fpirit,  which  iS  a  common  liquor  in  fli* 
berla ;  or  will  nan  into  an  acid  by  finipfe  agit^ 

tiODp 
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tion,  as  in  the  churning  of  eream  ;  and  laAly^ 
as  it  contains  coagulable  lymph,  which  will  un- 
dei^o  the  procefs  of  putrefaction  li|ee  other  aqi- 
mal  fubflances,  as  in  old  oheefQ. 

2.  Milk  may  be  feparated  by  reft  or  by  agi(a« 
tion  into  cream,  butter,  butter-railk,  whey,  curd. 
The  cream  is  eafier  of  digeftion  to  adults,  be- 
oaufe  it  .contains  leis  of  the  coaguLum  or  cheef^ 
part,  and  is  alfo  more  nutritive.  Butter  conljiil* 
ing  of  oil  between  ^  animal  and  vegetable  kind 
contains  ilill  more  .nutriment;,  and  in  its  recent 
iftate  is  not  difficult  of  digefiion  if  t^ktn  in  mo* 
derate  qu^tity.  Sec  Art,  I.  2-  .3.  2,  Butter* 
milk  if  it  t)e  not  bitter  is  an  agreeable  a^d  nutri* 
tive  .fluid ;  if  it  be  bitter  it  has  fome  putrid  parts 
/o![  the  cream  in  it,  which  had  be^n  kept  too 
long ;  but  is  perhaps  not  lefs  wholefome  for  be- 
ing four  to  a  certain  degree:  as  the  inferior 
people  in  Scodand  choc^  four  milk  in  prefer- 
«nce  to  ikimmed  milk  befoi^e  it  is  becpme  four* 
.Whey  is  lhe  leaft  nutritive  and  eaikft  of  digeftion. 
And  in  the  fpring  of  the  year,  when  the  cows 
/eed  on  young  grafs,  it  contains  fo  much  of  ve* 
j[etable  properties,  as  to  become  a  falutary  pota- 
itiA)^  when  drunk  to  about  a  pint  every  morn- 
ing, to  thofe  who  during  the  winter  have  takep 
too  little  vegetable  nouiiihment,  and  wJio  ace 
thence  liable  to  bilious  concnetioos. 

D  d  2  3.  Cheelja 
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3.  Cheefe  is  of  various  kinds,  according  to  the 
greater  or  lefs  quantity  of  cream,  which  it  con- 
tains, and  according  to  its  age.  Thofe  cheefes, 
which  are  ealieft  broken  to  pieces  in  the  moutl\^ 
are  generally  eafieft  of  digefiion,  and  contain 
moft  nutriment.  Some  kinds  of  cheefe,  though' 
flow  of  digeftion,  are  alfo  flow  in  chang- 
ing by  chemical  procefles  in  the  ftomach,  and 
therefore  will  frequently  agree  well  with  thofe, 
who  have  a  weak  digeftion;  as  I  have  feen 
toafted  cheefe  vomited  up  a  whole  day  aft:er  it 
was  eaten  without  having  undergone  any  appa- 
rent* change,  or  given  any  uneafinefs  to  the  pa- 
tient. It  is  probable  a  portion  of  fugar,  or  of 
animal  fat,  or  of  the  gravy  of  boiled  or  roaftcd 
meat,  mixed  with  cheefe  at  the  time  of  making 
it,  might  add  to  its  pleafant  and  nutritious 
quality. 

4.  The  teafon,  why  autumnal  milk  is  fo  much 
thicker  or  coagulable  than  venial  milk,  is  not 
eafy  to  underftand ;  but  as  new  milk  is  in  tnany 
refpe6ls  fimilar  to  chyle,  it  may  be  confidcred  as 
food  already  in  part  digefted  by  the  aniftial  it  is 
taken  from,  and  thence  fupplies  a  nutriment  of 
eafy  digefl:ion.  But  as  it  requires  to  be  curdled 
by  the  gallric  acid,  before  it  can  enter  the  lac- 
teals,  as  is  feen  in  the  flromachs  of  calves,  it  feenfs 
more  fuitable  to  children,  whofe  flomachs  abound 
morei  with  acidity,  than  to  adults  5  but  nevcrthe- 

lefs 
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Ids  fupplies  good  noutifhment  to  many  of  the 
latter,  and  particularly  to  thofe,  who  ufe  vege- 
table food,  and  \yhofe  ftomachs  have  not  been 
much  accuftomed  to  the  unnatural  ftimulus  of 
fpice,  fait,  and  fpirit.     See  Clafe  I.  1.2.  5,. 

III.  1.  The  feeds,  roots,  leaves,  and  fruits  of 
plants,  conflitute.the  greateft  part  of  the  food  of 
mankind;  the  refpedive  quantities  of  nouriih- 
ment,  which  thefe  contain,  may  perhaps  be  efti- 
mated  from  the  quantity  of  ftarch^  or  of  fugar, 
they., can  be  made  to  produce:  in  farinaceous 
feeds,  the  mucilage  feems  gradually  to  he  con- 
verted into  ftarch,  while  they  remain  in  our  gra- 
naries ;  and  the  ftarch  by  the  germination  of  the 
young  iplant,  as  in  making  malt  from  barley,  or 
by.  ajaimal.  digeftion,  is  converted  into  fugar. 
Hence  old  wheat  and  beans  contain  more  ftarch 
than  new ;  and  in  our  ftomachs  other  vegetable 
atxd  animal  materials  are  converted  intp  fugar; 
which  conftitutes  in  all  creatures  a  part  of  their 
chyle. 

Hence  it  is  probable,  that  fugar  is  the  moft 
nutritive  part  of  vegetables;  and  th^t  they  are 
more  nutritive,  as  they  are  convertible  in  greater* » 
quantity  into  fugar  by  the  power  of  digeftion ; 
as  appears  from  fugar  being  found  in  the  chyle 
of  all  animals,  and  from  its  exifting  in  great 
quantity  in  the  urine  of  patients  in  the  diabetes,  of 
svhich  a  curious  cafe  is  related  in  Se6l.  XXIX.  4. 
.  P  d  3  whe^P 
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\vbere  a  mail  kbouring  tinder  this  malady 
ate  and  drank  an  enormous  quantity,  and  fomc- 
times  voided  fixteen  pints  of  water  in  a  day^  with 
att  ounce  of  fugar  in  e^ch  pint. 

The  nutritive  quality  of  fugar  h  not  only 
fhewn  by  the  flaves  in  Jamaica,  and  other  ani- 
mals, becoming  fatter  in  the  fugar  harveft, 
though  they  are  forced  to  labour  more,  but  alfo 
from  the  many  inftances  of  its  nourifliing  for 
fome  y6ars  very  old  people,  who  could  take 
little  of  any  other  food.  Many  of  which  cafes 
are  recorded  in  Dr.  Mofely's  Treatife  onSugar> 
and  three  1  have  myfelf  witnefled. 

Nor  is  this  to  be  wondered  at,  as  it  confi^tutes^ 
a  part  of  the  chyle  both  of  vegetables  and  ani** 
inals ;  which  only  feem  to  differ  from  each  <ither 
hi  this  circumftance,  that  the  chyle  of  vegetable^ 
coijfifts  principally  of  fugar  and  mucilage  dif- 
folved  in  water;  as  the  juice  extrafled  from 
birch  and  maple-trees  in  the  vernal  months,  and 
is  therefore  itrafifparent  and  colourlefs ;  but  the 
chyle  of  animals  alfo  contains  oil,  mixed  with  the 
Aigat  ati(i  mucilage  and  water,  which  gives  it  its 
milky  appearance,  owing  to  its  imperfe<ft  fdn^ 
tion. 

H.  Oil,  when  mixed  with  mucilage  or  co^u* 
labte  lymph,  as  in  cream  or  new  milk^  is  eafy  of 
digeftion,  and  conftitutcs  probably  the  too&,  Xkvtr 
43ritive  part  of  animal  diet ;  as  oil  is  another  pact 
^the  chyle  of  all  ttndmals.     As  thefe  two  mat©- 

lials^ 
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ml8«  fi^sar  and  batter,  contain  mi^ch  nutriment 
under  ^  fmall  yolume^  and  readily  undergo  fprntt 
c|ieq?i,c^  change  fo  93  tp  became  aci|d  %r  rai^oid ; 
they  are  iiabjg  to  diflijrb  weak  ftomachs,  when 
I^Jcj^n  in  lar^  qjjapfi<yi  nK)j:e  jthan  alimenL 
^iiicJ;!  pQjxtaips;  l^fs  nouiiilimej^t,  ^jid  is  at  ^lp 
|amc  lii;»^e  l.efe  liali)le  to  chpinijCal  changps ;  bf- 
^ii(e  jthe  cjiyle  is,  prodvced  quicker  than  the 
tofpid  ^^(Jleals  can  abfod)  it, .  and  thc;pce  im^^^ 
goes  .^  further  ^cheji^ical  jprpcefs,  iiijgaj:  ami  bi\t* 
tcr  Aerpfore  ar^  pqt  ^o  ea^ly  digefted,  wt^en 
ta^qn  in  l^i|;p  qu^tity^  as  thofc  tnipc^  w!v9^ 
^^ntfi]^  Jplf  i^tjcin^ept;  l^nce,  wl^ere  thj?  ftq- 
juajc)^  is  \>/5ef4e,  t;l^ey  niuft  be  ufed  in  ^el?  qu^ntitv. 
Ifwt  tbp  xuftoni  of  fome  peoplp  in  reftraining 
children  entirely  from  them,  is  depriving  t^pm 
of  a  very  wholefome,  agreeable,  and  fubllaniial 
.ga^^jthcir  diet.    }iffffcy,jwn^^^^  arc 

.cjj^^nt  )^nd?  p{]^^  .ppj;eJfi^.    ^ 

3.  AH  the  efculent  vegetables  contain  a  blapd 
9^il3,  or  mucilage,  or  ftarch,  qr  fu^ar,*  or  acid ; 
jytid,  as  their  j(Uimuluf  is  mod/erate,  ^irq  properjv 
jjiven  alone  as  food  in  in^ammatory  jdiieajil^; 
jav4  P^i;5ied  with  milk  conftitute  ihe  foo^  of 
jthoufai)(^s.  Otl^er  Vegetables  po^eis  variqus  dq* 
fgrees  and  various  kinds  of  ftimulu^ ;  and  tp 
^thefe  we  ?re  beholcjen  for  the  greater  p^rt  pf  oijr 
ly^teri^  Mcdjca,  ^i^hjQh  produce  ,naufpa,  iic;kne([s, 

D  d  4  vomiting. 
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vomiting,  ."catharfis,  intoxication,    inflamniation^ 
and  even  deathj  if  iinltiltiiliy  adminiflered. 

The  aprid  or  ipfoxicating/  4nd  other  tinds  of 
vegetable  '  juicesi  TucK' as  produce  licknefs^  of 
evacuate  the  Txiwels,  or 'ftibH-^even  as  ^  are  only 
di^greeable'lo*  the'  palate,'  appear  to  be  a  part  of 
the  defence  qf  thofe  vegetables,  which  poflefs 
them,  from  the  aflaults  of  larger^  animals  prof 
infers.  As  fhentioned  in  ttie  'Botanic  Garden, 
PaftTI*  Cant.  I.  line  l6l,  note.  This>ppears'in 
z  forcible  mani^er  from  the  J)erii(al  t)fYorne  tra- 
vels, which  |;)ave  been  publifted  of  thofe  unfor- 
tunate pedpie,  who  haVe  fuffered^  Ihipwreck'  oa 
"uncultivaled .  countries,  and.  Ihave  *witK  difficulty 
"foiind^'foocf  tqfubfifl:,  in  otnervvife  not  inhofpi'* 
table  climates,  ^  "y 

A.  As  thefe  acrifi  and  intoxicating  jpiices  gencr 
rally  refide  in  the  mucilage,  arid  iiot  ih  the 
ftarch  of  many  roots,  and  feeds,  according  to  the 
obfervatiori  of  M.  P^rmentier,  the  wholefomc  or 
nutritive  parts  of  forhe  vegetables  may  be  thus 
feparated  froni  thp  medicinal  parts  of  them. 
Thus  if  the  root  of  white  briony  be  rafped  into 
cold  water,  by  means  of  a  bread- grater  made  of  a 
tinped  Iron  platp,  and  agitated  in  it,  the  acrid 
juice  of  the  ropt  along,  witji  the  mucilage  will 
be  diflblved^  or  fwim,  in  the  water;  while  a 
ftarch  pcrfeftiy  whplefome  and  nutritious  will 
^  fubfidci 
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fubfide,  and  ipay  be  itfed  as.  iood  m  dfties  of 
(Gareity, 

:  M.  Pacrmentier  farther  obferves^  :that  potatoes 
contain  too.  much  mucilage,  in  proportion  to 
their  ftarcb,  vvfaicb  presents  them  from  being 
converted  into  good  bread,.  But  ^  that  if  th^ 
ftarchibe  coUedcd  from  ten  pounds  of  raw  potar 
^oes  by  grating  them  lEto  cold  water,  and  ^gitat^ 
ing  them,  as  above  mentioned ;  and  if  the  Aarch 
thus  procured  be  miifed  with  other  ten  pounds  of 
boiled  potatoes,  and  pcoperly  fubjedted  to  fetP- 
-mehtation  libs  wheat  flour,  th^t  it  will  make  as 
^good  beted  as.  thetfineft  wheat*       i  .     . 

Good  bread  may  aJfd  b^  rtade  by  p>ixi|^ 
wheat-flOur  with  boiled  potatoes.  Eighteen 
pounds  of  wheal-flpur  are  faid  to  make  twentyr 
two  pounds  and  a  half  of  bread.  Eighteen 
pounds  of  wheat-ilour  miied  with  nine  pounds 
of  boiled  potatoes,  are  faid  tq  make  twenty-nine 
pounds  and  a  half  of  bread.  This  difference  of 
weight  muft  arife  from  the  difference  of  the  pre- 
vious drynefs  of  the  two  materials.  The  potatoes 
might  probably  make  better  flour,  if  they  were 
boiled  in  fteam,  in  a  clofc  veffcl,  made  fome  de- 
grees hotter  than  common  boiling  water. 

Othei?  vegetable  matter  may  be  deprived  of 

their  too  great  acrimony  by  boiling  in  water,  aa 

the  great  variety  of  the  cabbage,  the  youog  tops 

of  white  briony,  water-crefics,  afparagus,  with 

-innumemUe  roots,  and  fojne  £ruitSr  Other  plants 

'     »  Jiave 
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ham  their  acrid  juices  or  iatl^  .partij(;}q^  dimir 
nifhed  by  covering  them  from  the  light  by  wh9t 
is  termed  blandiing  them,  as  the  fiemr  and  leaves 
of  oeilery,  endive,  fea-ka3e.  The  former  method 
either  e^tnuSls  or  decompofes  the  acrid  psirticiesy 
4Kkd  the  latter  prevents  them  from  being  formed. 
6ee  Botanic  <Sarden,  Yd.  I.  additional  note 
'^XSCiV.  00  the  Etiolation  of  vegetables. 

6.  The  art  of  cookery/  by  expofing  vegetable 
^d  animal  fubftaqces  to  heat,  has  contriJDUted  to 
inoFeafe  ^e  quai^ityof  tlie  food  of  ^mankind  by' 
other  means  belides  that  of  dedroying  their  aciir 
inony.  One  of  thefe  is  by  (Converting  tlie  acerb 
juices  of  fome  fruit*  into  fugar>  M  in.  the  baking 
of  unripe  pears,  and  the  bruifing  of  unripe  ap- 
pleis ;  in  both  which  fituations  the  life  pf  the 
vegetable  is  deftroycd,  and  the  coov^rfion  jof  the 
harQi  juice  into  a  ^Qet  one  muft  he  perfocmed 
by  a  chemical  procefs ;  and  not  t^  a  vegelaAA^ 
one  only,  as  the  germinati<>n  of  barley  in  ma)ung 
malt  has  generally  been  (uppokd. 

Some  circumfiances,  which  feem  to.  injure  the 
life  of  feveral  fronts,  feem  to  forvM^acd  the  laccha- 
rine  prooefe  of  their  juices.  Thus  if  iome  Jundfs 
of  pears  are  gathered  a  «eek  ibefore  they  :9C0uld 
ripen  on  the  .troe,  and  ^e  rlaid  on  a  heap  add 
covered,  their  juice  becornes  iVeot  m^ay  d^ 
fooner.  The  taking  off -aciacculs^rjiifice  of  Aheybadc 
from  a  branch  of  a  pear-tree  xanfes  the  Amt  ^ 

that 
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that  bnmch  to  ripen  iboner  by  a  fortnight^  as  l 
have  more  than  once  observed.  The  woondB 
Xfiade  in  apfdos  fay  infeds  occafion  tfaofe  appka 
to  r^en  iboner;  caprificattion,  or  the  piercu^  of 
figs^  in  the  ifland  of  Malta^  is  faid  to  ripen  them 
iboner;  and  I  am  well  informed^  that^  "whcu 
bunches  of  grapes  in  this  .country  have  ac*- 
quired  their  expected  fi^»  if  the  fialk  gf  eaejii 
bundi  jbe  out  half  through^  they  will  fooner 
ripen. 

The  germinating  barley  in  the  mait-houfe  I 
believe  acquires  liibtle  fweelneis^  till  the  lik  of 
the  feed  is  defiroyed,  and  the  faccharine  prooefa 
dien  coatinued  or  advanced  by  ihe  heat  in  dry* 
ing  it.  Thus  in  animal  di@eftion»  the  ioigar  pro-^ 
duoed  in  the  dOiotnach  is  ahforbed  by  the  la^^s 
as  h&  as  it  is  made,  otherwiie  it  fcrmtints,  and 
produces  flatukncly;  fo  in  the  gcmininaticHi  of 
badi^  Ip  tbic  .roalt-houfc,  fo  long  as  the  0ew 
plant  lives,  the  (u^r,  I  fuppofe,  is  id^fosbed  as 
faft  as  it  is  made ;  but  that,  whixA  wje  ufe  in 
makmg  beer^  is  the  fugar  produced  b^  a  chemical 
proccfe  after  the  death  of  the  yowng.  plant,  or 
which  is  made  more  expeditioufly,  than  the  plant 
can  abfoicb  it 

It  is  probably  this  faccharine  procefs.  Which 
obtains  in  new  hayfiacka  too  hafiily,  and  which 
by  immediately  running  into  fermentation  pror 
dnces  fb  mudi  heat  as  to  iet  them  on  fire.  The 
greats  part  of  the  grain»  wXeed^  or  iioots,  ufe4 

in 
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in  the  diftillcries,  as  wheat,  canary  fted,  potatoes^ 
are  not  I  believe  previoufly  fubjedled  to  germina- 
tion, but  arc  in  part  by  a  chemical  process  con- 
verted into  fugar,  tod  immediately  fubjeded  to 
vinous  .fermentation ;  ^ni  it  is  probable  a  pnxels 
may  fometime  be  difcovered  of  producing  fugar 
from  ftarch  or  meal;  and  of  feparating  it  from 
Ihem  for  domeftia  purpofes  by  alcohol,  which 
diffolves  fugar  but  not^  mucilage  j  or  by  other 
means. 

Another  method  of  increafing  the  nutriment 
of  mankind  by  cookery,  is  by  diflblving  cartilages 
and  bones,  and  tendons,  and  probably  feme  vege- 
tables, in  fleam  or  water  at  a  much  higher  degree 
of  heat  than  that  of  boiling.  This  is  to  be  done 
in  X  clofe  veffel,  which  is  called  Papin%  digefter; 
in  which,  it  is  faid,  that  water  may  be  Invade  red- 
hot,  artd  will  then  diffblve  all  animal  fiibftances ; 
and  might  thu»  add  to  our  quantity  of  food  in 
times  of  fcarcity.  Thia  vcflcl  ihookl  be  made  of 
iron,  and  Ihonld  have  an  oval  opening  at-  top, 
with  an  oval  lid  of  iroij  larger  than  the  aperture; 
this  lid  fliould  be  flipped  in  endways,  when  the 
veffel  is  filled,  and  then  turned,  and  raifed  by  a 
ftrew  above  it  into  conta6l  with  the  under  edges, 
of  the  aperture.  There  Ihould  alfo  be  a  fmall 
tube  or  hoje  covered  with  a  weighted  valve  to 
prevent  the  danger  of  burfling  the  digcfler. 

Where  the  powers  of  digeflion  are.  weakened, 
rbrolhs  made  by  boiling  animal  and  vegetablp 

fub^awpa 
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fubftaoces  in  water  afford  a  nutriment ;  though 
I  fuppofe  not  fo  great  as  the  flelh  and  vegctabfes 
would  aiFord,  if  taken  in  their  folid.forxn,  and 
mixed  with  faliva  in  the  aft  of  maftication.  The 
aliment  thus  prepared  Ihould  be  boiled  but  a 
ihort  time,  nor  Ihould  be  fuffered  to  continue  in 
our  common  kitchen-uteiriils  afterwards,  as  they 
are  lined  with  a  mixture  of  half  lead  and  half  tin, 
and  are  therefore  unwholefome,  though  the  cop- 
per is  completely  covered.  And  thofe  fbups, 
which  have  any  acid  or  wine  boiled  in  them, 
'unlefs  they  be  made  in  (ilver,  or  in  china,  or  in 
thofe  pot-ycflels,  which  are  not  glazed  by  the 
addition  of  lead,  are  truly  poifonous';  as  the 
acid,  as  kmon-juice  or  vinegar,  when  made  hot, 
ei'odes  or  diflblves  the  lead  and  tin  lining  of  the 
copper- veflclsj  and  the  leaden  glaze  of  the  por- 
celain ones.  Hence,  where  lilver  cannot  be  had, 
iron  veflcls  are  preferable  to  tinned  copper  ones ; 
or  thofe  made  of  tinned  iron-plafes  in  the  com- 
mon tin-ftiops,  which  are  faid  to  be  covered  with 
pure  or  block  tin. 

6.  Another  circum fiance,  which  facilitates  the 
nourilhment  of  mankind,  is  the  mechanic  art  of 
grinding  farinaceous  feeds  into  powder  between 
mill-Hones ;  which  may  be  called  the  artificial 
tteth  of  fociety.  It  is  probable,  that  fome  fofl 
kinds  of  wood,  efpecially  when  they  have  under- 
gone ^  kind  of  fermentation,  and  J^ecomc  of 
1  loofer 
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loof^r  texture,  might  be  thus  ttfed  as  food  in  times 
of  famine. 

Nor  is  it  improbaUe,  that  hay,  which  has  been 
kifpt  in  flteks,  fo  as  to  undergo  the  faccharine 
|)rtx5efs>  may  be  fo  managed  by  grinding  and  by 
fermentation  with  yeaft  like  bread,  as  to  ferve  in 
part  for  the  fuAofiance  of  mankind  in  times  of 
great  fcarcity.  Dr.  Prieftley  gave  to  a  cow  for 
fome  time  a  ftrong  infulion  of  hay  in  lai^e  quan- 
tity for  her  drink,  and  found  that  fhe  produced 
during  this  treatment  above  douUe  the  quantity 
of  milk.  Hfenoe  if  bread  cannot  be  made  from 
ground  hay,  there  is  great  reafon  to  fufpe<ft,  that 
a  nutritive  beverage  may  be  thus  prepared  either 
in  its  faccharine  ftate,  or  fermented  into  a  kin 
of  beer. 

In  times  of  great  fcarcity  there  are  other  vege- 
tables, which  though  not  in  comraon  ufe,  would 
mcrfl  probably  afford  wholefome  nourilhment, 
either  by  boiling  them,  or  drying  and  grinding 
tliem,  or  by  both  tbofe  proceflCvS  in  fucceffion. 
Of  thefe  are  perhaps  the  tops  and  the  bark  of  all 
thofe  vegetables,  which  are  armed  with  thorns  or 
prickles,  as  goofeberry  trees,  holly,  gorfe,  and 
perhaps  hawthorn.  The  inner  bark  of  the  elm 
tree  makes  a  kind  of  gruel.  And  the  roots  of 
fern,  and  probably  of  very  many  other  roots,  as 
of  grafs  and  of  clover  taken  up  in  winter,  might 
yield  nourifliment  either  by  boiling  or  baking, 
tf nd  feparttiJ^  the  fibres  from  the  -pulp  by  beat- 

ing 
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ihg  them ;  or  by  g^n^  only  the  ftireh  SrbM 
thofe,  wRich  poffcfs  in  aerid  ihueilagfe,  ks  th* 
white  birionjr.  Arid  the  albbmum  of  pirhajjSvall 
trees,  arid  efpecially  of  thofe  tvhich  blfeed  ilk 
fpHrig,  might  ^todricei  a  faccharme  and  muci-*- 
laginonrs  hquor  by  bbififeg  it  ita  Ihfe  Winter  6t 
fpi-ing. 

7.  However  the  afft  of  cookery  and  tff  gri«d^ 
fag  may  inoreiife  or  fecilitktiB  the  ndurilhAierit  of  « 
mankind,  the  great  fouite  of  it  is  frote  agricul^ 
tore.  In  the  lavage  ftate,  where  men  live  foleiy. 
by  htmting^  I  was  infbmhed  by  Dr.  Franklin,  that 
there  was  fddom  moite  than  onfe  femily  exifteA 
in  a  t^ircle  of  five  miles  diameter ;  wfaieh  in  a 
fbte  of  paftimige  wOtild  fuppcfirt  fome  httndi^ 
peo^l^  atid  in  a  fHt^  of  agrictilture  many  thou- 
hndB.  Thfe  irt  of  feeding  riiankind  on  fo  fmall 
ft  grkin  2^  wheat,  tvhich  figfems  to  have  been  dif^ 
cbvered  ih  Egypt  by  the  immortal  rtame<tf€et^ 
Ihcwed  grekter  iftgerinity  !han  ^dihg  tHem  ^Jlh 
Ae  large  rooti  of  potatoes.  Which  ieeiri  to  havfa 
fceen  a  difcovery  of  ill-ftted  Mexico. 

This  gteater  produftion  of  food  by  afgricnlttiit 
fiian  by  pafitirage,  Ihews  that  a  nktton  fidiiriihed 
%  ariiirial  food  will  life  %ft  'iiittiferbtfs  thaJri  if 
hotniflifed  by  vegetaWe;  arid  -flft  (otiait  Will 
%ferefore  be  liable,  tF  ftfey  are  engaged  in  Var, 
to  be  conquered  b^ttie  latter,  fe  Abd  wafe  Ifaih 
by  Cain.  This  is  perhaps  the  only  vtffid  Wg^ 
3    -  ment 
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meat  againrt  inclofing  open  arable  fields.  The 
great  produdlioa  of  human  nourifhraent  by  agri- 
cqlture  and  pafturage  evinces  the  advantage  of 
ifcbciety  over  the  favage  ^atej  as  the  number  of 
xnankind  becomes  increafed  a  thoufatid  fold  by 
the  arts  of  agriculture  and  pafturage ;  and  their 
happinefs  is  probably  vmder  good  governments 
improved  in  as  great  a  proportion,  as  they  be- 
come Uberated  from  the  hourly  fear  of  beafts  of 
prey,  from  the  daily  fear  of  famine,  and  of  the 
x)ccafional  incurlions  of  their  cannibal  neigh- 
bows. 

But  pafturagtt  cannot  exift  without  property 
both  in  theibil,  and  the  herds  which  it  nurtures; 
and  for  the  invention  of  arts,  and  produ<Slion  of 
tools  neceflarv  to  agriculture,  fome  muft  think, 
and  others  labour ;  and  as  the  efforts  of  fome 
iwiU  be  crowned  with  greater  fuccefs  than  that  of 
others^  an  inequality  of  the  ranks  of  fociety  muft 
fucceed ;  but  this  inequality  of  mankind  in  the 
prefent  ftate  of  the  world  is  too  great  for  the  pur- 
pofes  of  producing  the  greateft  quantity  of  hu- 
man nourilhment,  and  the  greateft  fum  of  human 
happinefs ;  there  fhould  be  no  flavery  at  one  end 
of  the  chain  of  fociety,  and  no  defpotifm  at  the 
other.— By  the  future  improvements  of  human 
reafon  fuch  governments  may  poffibly  hereafter 
be  eftablilhed,  as  may  a  himdred-fold  increafe  the 
numbers  of  mankind^  und  a  thoufand-fold  theix 
happinefs* 

IV,  1.  Water 
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•  IV.  1.  Water  rouft  be  conlidercd  as  a  part  of 
4nir  nutriment,  becaufe  fo  much  of  it  enters  the 
i:ompofition  of  our  folids  as  well  as  of  our  fluids; 
and  becaufe  vegetables  are  now  beliered  to  draw 
felmofl:  the  whole  of  their  nourifliment  from  this 
fource.  As  in  them  the  water  is  decompolcd,  as 
it  is  perfpired  by  them  in  the  funfliine,  the  oxy- 
gen gas  increafes  the  quantity  and  the  purity  of 
the  atraofphere  in  their  vicinity,  and  the  hydro- 
gen feems  to  be  retained,  and  to  form  the  nutri-, 
live  juices^  and  confequent  fecretions  of  refin, 
gum,  wax,  honey,  oil,  and  other  vegetable  pro- 
duiftions.  See  Botanic  Garden,  Part  I.  Gant.  IV. 
line  25,  note.  It  has  however  other  ufes  in  the 
fyftem,  befides  that  of  a  nourifhing  material,  as 
it  dilutes  pur  fluids,  and  lubricates  our  folids ; 
find  on  all  thefe  accounts  a  daily  fupply  of  it  is 
required. 

2,  River- water  is  in  general  purer  than  fpring- 
"Water;  as  the  neutral  falts  wafhed  down  from 
the  earth  decompofe  each  other,  except  perhaps 
*he  marine  fait;  and  the  earths,  with  which 
fpring-vvater  frequently  abounds,  is  precipitated ; 
•  yet  it  is  not  improbable,  that  the  calcareous  earth 
diflblvcd  in  the  water  of  many  fprings  may  con- 
tribute to  our  nourifliment,  as  the  water  from 
fpringSj  which  contain  earth,  is  faid  to  conduce 
to  enrich  thofe  lands,  which  are  flooded  with  it, 
more  than  river  waten 
TOL.  11.  Ec  The 
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The  Chincfe  arc  faid,  by  Sir  G.  Staunton,  to 
purify  the  water  of  fomc  muddy  rivers  or  canals, 
by  llirring  them  with  a  holJow  cane  full  of  fmall 
holes,  in  the  tube  of  which  are  enclofed  fome 
pieces  of  alum.  And  the  bakers  in  Londoa 
aflert,  that  one  ufe  of  alum  is  to  clear  the  New 
River  watt?r,  and  thus  to  render  their  bread  whi- 
ter. Where  any  volatile  alcali  is  mixed  with 
water,  as  often  happens  from  the  flable  dung  and 
other  ordure  of  populous  towns,  it  will  be  con- 
verted to  vitriolic  ammoniac  by  a  folution  of 
alum ;  and  calcareous  earth  may  be  converted 
into  gypfum,  and  fubfide  along  with  the  earth  of 
the  alum.     Sec  Clafs  II.  1.6,  16. 

3.  Many  arguments  feem  to  fliew,  that  calca- 
reous earth  contributes  to  the  nouriihment  of 
animals  and  vegetables.  Firft  becaufc  calcareous 
earth  conftitutes  a  confiderable  part  of  them,  and 
muft  therefore  cither  be  received  from  without, 
or  formed  by  them,  or  both,  as  milk,  when  taken 
as  food  by  a  ladlefcent  woman,  is  dqcompofed  ia 
the  flomach  by  the  procefs  of  digeflion,  and 
again  in  part  converted  into  milk  by  the  pe6loral 
glands.  Secondly,  becaufe  from  the  analogy  of 
all  organic  life,  whatever  has  compofeJJ  a  part  of 
a  vegetable  or  animal  may  again  after  its  che- 
mical folution  become  a  part  of  another  vtfgc-. 
table  or  animal,  fuch  is  the  general  tranfmigra- 
tion  of  matter.     And  thirdly,  becaufc  the  great 

ufc 


Digitized  by  VjOOQ IC 


Art.  t.  ±.  4-  3,      NXJTfelENTIA-  41^ 

ufe  of  lime  in  agriculture  on  almoft  all  kincis  of 
foil  and  fituation  cannot  be  fatisfadtorily  explain- 
ed from  its  chemical  properties  alone*  Though- 
thefe  may  alfo  in  certain  foils  and  fituations  have 
confiderable  efFe<5t» 

The  chemical  ufes  of  lime  in  agriculture  may 
be,  1.  firom  its  deftroying  in  a  fhprt  time  the 
cohcfion  of  dead  vegetable  fibres,  and  thus  rc- 
dacijag  them  to  earth,  which  othervvife  is  efFe<5lcd 
by  a  flow  procefs  either  by  the  confumption  of 
infedls  or  by  a  gradual  putrefadlion.  Thus  I  am 
informed  that  a  mixture  of  lime  with  oak  bark> 
after  the  tanner  has  extradled  from  it  whatever  is 
foluble  in  water,  will  in  two  or  three  months 
reduce  it  to  a  fine  black  earth,  which,  if  only 
laid  in  heaps,  it  would  require  as  many  years  to 
cfFeft  by  its  own  fpontaneous  fermentation  or 
•  putrefadion.  This  effcA  of  lime  mv^ft  be  par- 
ticularly advantageous  to  newly  enclofed  com-* 
mons  when  firft  broken  up. 

Secondly,  lime  for  many  months  continues  to 
attra6l  moifture  from  the  air  or  earth,  which  it 
deprives  I  fuppofe  of  carbonic  acid,  and  then 
fuffers  it  to  exhrfe  again,  as  is  feen  on  the  plaf- 
tered  walls  of  new  houfes.  On  this  account  it 
muft  be  advantageous  when  mixed  with  dry  or 
fandy  foils,  as  it  attra<fts  moifture  from  the  air 
above  or  the  earth  beneath,  and  this  moifture  is 
then  abforbed  by  the  lymphatics  of  the  roots  of 
vegetables.     Thirdly,  by  mixing  lime  with  clays 
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it  is  believed  to  make  them  lefs  cohefive,  and 
thtis  to  admit  of  their  being  more  cafily.  pene- 
tmted  by  vegetable  fibres*  A  mixturp  of  lime 
with  clays  deftroys  their  fuperabundancy  of  acid, 
if  fuch  exifts^  and  by  uniting  with  it  converts  it 
into  gypfum  or  alabafter.  And  laftly,  frcfli  lime 
deftroys  worms,  fnails,  and  other  infers,  with 
which  it  happens  to  come  in  contadl. 

Yet  do  not  all  thefe  chemical  properties  feem 
to  account  for  the  great  ufes  of  lime  in  alnwft 
all  foils  and  lituations,  as  it  contributes  fo  much 
to  the  melioration  of  the  crops,  as  well  as  to 
llieir  increafc  in  quantity.  Wheat  from  land 
well  limed  is  believed  by  farmers,  millers,  and 
bakers,  to  be,  as  they  fuppofe,  thinner  Ikinned  ; 
that  is,  it  turns  out  more  and  better  flour ;  which 
1  fuppofe  is  owing  to  its  containing  more  ftarcK 
and  lefs  mucilage.  In  refpeft  to  grafs-ground  I 
arti  informed,  that  if  a  fpadeful  of  lime  be  thrown 
on  a  tufTock,  which  horfes  or  cattle  have  refufed 
to  touch  for  yeare,  they  will  for  many  fucceeding 
ftafons  eat  it  quite  clofc  to  the  ground. 

One  property  of  lime  is  not  perhaps  yet  well 
und^rftood,  I  mean  its  producing  fo  much  heat, 
when  it  is  mixed  with  water  ;  which  may  be 
6wing  to  the  elementary  fluid  of  heat  confolidated 
m  the  lime.  It  is  the  fteam  occafioned  by  this 
heat,  when  water  is  fprinkled  upon  lime,  if  the 
water  be  not  in  too  great  quantity  or  too  cold, 
which  breaks  tlic  lime  into  fuch  fine  powder  as 

almoft 


Digitized  by  VjOOQIC 


^RT.  L  2. 4. 4.      NUTRIEKTU.  421 

almoft  to  bfcome  fluid,  which  cannot  be  efFe(?led 
perhaps  by  any  other  means,  and  which  I  fuppofe 
muft  give  great  preference  to  lime  in  agriculture, 
and  to  the  folutions  of  calcareous  earth  in  water, 
over  chalk  or  powdered  lime-flone,  when  fpread 
upon  the  land, 

4.  It  was  formerly  believed  that  waters  replete 
with  calcareous  earth,  fuch  as  incruft  the  inlide 
of  tea-kettles,  or  are  faid  to  petrify  mofs,  were 
liable  to  produce  or  to  increafe  the  ftone  in  the 
bladder.  This  miftaken  idea  has  lately  been  ex- 
ploded by  the  improved  chemiftry,  as  no  calca- 
reous earth,  or  a  very  minute  quantity,  wa$ 
found  in  the  calculi  analyfed  by  Scheele  and 
Bergman.  The  waters  of  Matlock  and  of  Carlf- 
bad,  both  which  cover  the  inofs,  which  they  pafg 
through,  with  a  calcareous  cruft,  are  fo  far  from 
increaling  the  ftpne  of  the  bladder  or  kidneys, 
that  thofe  of  Carlfbad  are  celebrated  for  giving 
relief  to  thofe  labouring  under  thefe  difeafes, 
Philof.  Tranf.  Thofe  of  Mailock  are  drunk  in 
great  quantities  without  any  fufpicion  of  injury; 
and  I  well  know  a  perfon  who  for  above  tea 
years  has  drunk  about  two  pints  a  day  of  cold 
water  from  a  fpring,  which  very  much  incruits 
the  veflels,  it  is  boiled  in,  with  calcareous  ^arth, 
and  affords  a  copious  calcareous  fediraent  with  & 
folutioii  of  fait  of  tartar,  and  who  enjoys  a  flate 
of  uninterrupted  health. 

E?  3  V.  i,As 
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V.  1.  As  animal  bodies  confift  mijch  both  of 
oxygen  and  azote,  which  make  up  the  compofi-  . 
tion  of  atmofpheric  air,  thefe  (hould  be  counted 
amongft  nutritious  fubftances.  Befides  that  by 
the  experiments  of  Dr.  Prieftley  it  appears,  that 
the  oxygen  gains  admittance  into  the  blood 
through  the  moift  membranes  of  the  lungs  ;  and 
feems  to  be  of  much  more  immediate  confe- 
quence  to  the  prefcrvation  of  our  lives  than  the 
other  kinds  of  nutriment  above  fpeclfied. 

As  the  bafis  of  fixed  air,  or  carbonic  acid  gas, 
IS  carbone,  which  alfo  conftitutes  a  great  part 
both  of  vegetable  and  animal  bodies;  this  air 
ihould  likewife  be  reckoned  amongft  nutritive 
fubftances.  Add  to  this,  that  when  this  carbonic 
acid  air  is  fwallowed,  as  it  efcapes  from  beer  or 
cyder,  or  when  water  is  charged  \yith  it  as  de- 
truded from  limeftone  by  vitriolic  ^cid,  it  affords 
nn  agreeable  fenfation  both  to  the  palate  an4 
ftomachi  and  is  therefore  pmbably  nutritive. 

The  immenfe  quantity  of  carbone  and  of  oxy- 
gen which  conftitute  fo  great  a  part  of  the  lime- 
stone countries  is  almoft  beyond  conception,  and, 
as  it  has  been  formed  by  animals,  may  again  be- 
come a  part  of  them,  as  well  as  the  calcareous 
matter  with  which  they  are  united*  Whence  it^ 
may  be  conceived,  that  the  waters,  which  abound 
with  limeftone  in  folution,  may  fupply  nutri- 
jnent  bpth  to  animal?  and  tq  vegetables,  as  men- 
(ioped  «boy^, 

VL  1.  Th» 
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VI.  1.  The  manner,  in  which  nutritious  par- 
ticles arc  fubftituted  in  the  place  of  thofe,  which 
are  mechanically  abraded,  or  chemically  decora- 
pofed,  or  which  vaniih  by  animal  abforption, 
muft  be  owing  to  animal  appetency,  as  defpribed 
in  Sc<ft.  XXXVII.  3.  and  is  probably  fimilar  to 
the  procefs  of  inflammation,  which  produces  new 
veflels  and  new  fluids;  or  to  that  which  con* 
fl:itutes  the  growth  of  the  body  to  maturity. 
Thus  the  granulations  of  new  flcih  to  repair  the 
injuries  of  wounds  are  vifible  to  the  eye ;  as  well 
as  the  callous  matter,  which  cements  broken 
bones  5  the  calcareous  matter,  which  repairs  in- 
jured fnail-lhells ;  and  the  threads,  which  are 
formed  by  filk- worms  and  fpiders;  which  are  all 
fecreted  in  a  fofter  flate,  and  harden  by  exficca- 
tion,  or  by  the  contact  of  the  air,  or  by  abforption 
of  their  more  fluid  parts. 

Whether  the  materials,  which  thus  fupply  the 
wafte  of  the  fyftem,  can  be  given  any  otlier  way 
than  by  the  ftomach,  fo  as  to  prefcrve  the  body 
for  a  length  of  time,  is  worth  our  inquiry  ;  as 
cafes  fometimes  occur,  in  which  food  cannot  be 
introduced  into  the  ftomach,  as  in  obftrudlions 
of  the  oefophagus,  inflammations  of  the  throat, 
or  in  hydrophobia  j  and  other  cafes  are  not  un- 
frcquent  in  which  the  power  of  digeftion  is  nearly 
or  totally  deftroyed,  as  in  anorexia  epileptica, 
and  in  many  fevers. 

In  the  former  of  thefe  circumftances  liquid 
Ee  4  nutriment 
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mitriment  may  fometimes  be  gotten  into  the  flo 
mach  tlirough  a  flexible  catheter ;  as  defcribed  in 
ClafsIILl.  1.16.  In  the  latter  many  kinds  of  miU 
aliment,  as  milk  or  broth,  have  frequently  been 
injected  as  clyflei-s,  together  with  a  fmall  quan- 
tity of  opium,  as  ten  drops  of  the  tinclure,  threa 
or  four  times  a  day ;  to  which  alio  might  bo 
added  yerj'  fmall  quantities  of  vinous  fp^rit.  But 
thefe,  as  far  as  I  have  obfer\xd,  will*  not  long 
fuftain  a  perfon,  who  cannot  take  any  fuflenancc 
by  -the  ftomach. 

2.  Another  mode  of  applying  niitritiye  fluids 
might  be  by  extenfive  fomentations,  or  by  im- 
merging  the  whole  body  in  a  bath  of  broth,  or  of 
warm  milk,  which  might  at  the  fame  time  be 
coagulated  by  rennet,  or  the  acid  of  the  calfs 
ftomach  ;  broth  or  whey  might  thus  probably  be 
introduced,  in  part  at  leafl:,  into  the  circulation, 
as  a  folution  of  nitr^  is  faid  to  have  been  ab- 
forbcd  in  a  pediluvium,  which  was  afterwards 
difcovered  by  the  manner  in  which  paper  dipped 
frequently  in  the  ur4ne  of  the  patient  and  dried, 
burnt  and  fparkled  like  touch-paper.  Great 
quantity  of  water  is  alfo  known  to  be  abfoibed 
by  thofe,  who  have  bathed  in  the  warm  bath 
after  exercife  and  abftinence  from  liquids.  Cleo- 
patra was  faid  to  travel  with  4000  milch-afles  in 
her  train,  and  to  bathe  every  morning  in  their 
milk,  which  Ihe  probably  might  ufe  as  a  cqf- 
|iietip  rather  than  a  nutntiye. 

J  •  8.  Th|5 
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3.  The  transfufion  of  blood  from  another  ani- 
mal into  the  vein  of  one,  who.  could  take  no 
fuftenance  by  the  throat,  or  digcft  none  by  the 
ftomach,  might  long  continue  to  lupport  him ; 
and  perhaps  other  nutriment,  as  milk  or  muci- 
lage, might  be  this  way  introduced  into  the 
fyftem,  but  we  have  not  yet  fufficient  experiments 
on  this  fubjedl.  See  Sed.  XXXII.  4.  and  Clafs  I. 
2.  3.  25.  and  Sup.  I.  14.  2. 

VII.  Various  kinds  of  condiments,  or  fauces, 
Jiave  been  taken  along  with  vegetable  or  ani- 
mal food,  and  have  been  thought  by  fome  to 
ftrengthen  the  procefs  of  digeftion  and  confc- 
quent  procefs  of  nutrition.  Of  thefe  wine,  or 
other  fermented  liquors,  vinegar,  fait,  fpices,  and 
muftard,  have  been  in  moft  common  ufe,  and  I 
believe  to  the  injury  of  thoufands.  As  the  flo- 
fnach  by  their  violent  ftimulus  at  length  lofes  its 
natural  degree  of  irritability,  and  indigeftion  is 
the  confequence ;  which  is  attended  with  flatu- 
lency and  emaciation.  Where  any  of  thefe  have 
been  taken  fo  long  as  to  induce  a  habit,  they  muft 
cither  be  continued,  but  not  increafed;  or  the 
ufe  of  them  fhould  be  gradually  and  cautioufly 
diminiflied  or  difcontinued,  as  diredled  in  Sedi, 
?C}I.  7.  8. 


III.   CaTALOOUB' 
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in.   CATAtOGtTE    OP    THE   NUTRIBNTIA. 

I.  1.  Venifon,  beef,  mutton,  hare,  goofe,  duck, 

woodcock,  fnipe,  moor-game. 

a.  Oyftcrs,  lobfters,  crabs,  Ihrimps,  mufh* 
rooms,  eel,  tench,  barbolt,  fmelt,  turbot, 
fole,  turtle. 

3.  Lamb,  veal,  fucking-pig. 

4.  Turkey,  partricjge,  pheafant,  fowl,  eggs. 

5.  Pike,  perch,  gudgeon,  trout,  grayling. 

II.  Milk,cream,butter, buttermilk, whey, checfe. 

III.  Wheat,  barley,  oats,  peafe,  pjotatoes,  turnips, 

carrots,  cabbage,  afparagus,  artichoke,  fpi- 
.  naciv,  beet,  apple,  pear,  plum,  apricot, 
nedlarine,  peach,  ft  rawberry,  grape,  orange, 
melon,  cucumber,  dried  figs,  r^ifins,  fugar, 
honey.  With  a  great  variety  of  other  roots, 
feeds„  leaves,  and  fruits. 

IV.  Wattr,  river-water,  fpring-water,  calcareous 

earth. 

V.  Air,  oxygcne,  azote,  carbonic  acid  gas. 

VI.  Nutritive  baths  and  clyftcrs,  transfufion  of 
blood. 

VII.  Condiments. 

:^ 
Akt. 
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Art.   II. 
INCITANTIA. 

1.  1.  Those  things,  which  incrcafe  the  cx» 
ertions  of  all  the  irritative  motiong,  are  termed 
incitantia.  As  alcohol,  or  ^e  fpirituons  part  of 
fermented  liquors,  opium,  and  many  drugs,  which 
are  ftiirefteemed  poifuns,  their  proper  dofes  not 
being  afcertained.  To  thefe  fhould  be  added  th? 
exhilarating  paflions  of  the  mind,  as  joy,  love : 
and  externally  the  application  of  heat,  eleftricity, 
ether,  effentiai  oils,  fridUon,  and  exercife. 

2.  Thefe  promote  both  the  fecretioris  and  ab- 
forptions,  increafe  the  natural  heat,  and  remove 
thofe  pains,  which  originate  from  the  defeat  of 
irritative  motions,  termed  nervous  pains;  and 
prevent  the  convulfions  confequent  to  them. 
When  given  internally  they  induce  coflivenefs, 
and  deep  colovircd  urine ;  and  by  a  greater  dofc 
ii^toxication,  and  its  confequences. 

II.  Observations  ok.thb  Incitantia. 

I.  1.  Opium  and  alcohol  incrcafe  all  the  fccre- 
tions  and  abforptions.  The  increafe  of  the  fecretion 
of  fenforial  power  appears  from  the  violent  exer- 
tions of  drunken  people ;  the  fecretion  of  fweat 
i$  more  certainly  excited  by  opium  or  wine  thafi 
3  by 
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by  any  other  medicine;  and  the  increafe  of 
general  heat,  which  thefc.  drugs  produce,  is  an 
evidence  of  their  efFc6l  in  promoting  all  the  fe- 
cretions;  lince  an  increafe  of  fecretion  is  always 
attended  with  increafe  of  heat  in  the  part^  as  in 
hcpatle*and  other  inflammations. 

2.  But  as  they  at  the  fame  time  promote  ab* 
forption ;  thofc  fluids,  which  are  fecreted  into 
receptacles,  as  the  urine,  bile,  intcftinal  and 
pulmonaiy  mucus,  have  again  their  thinner  parts 
abforbed  ;  and  hence,  though  the  quantity  of 
fecreted  fluid  was  increafcd,  yet  as  the  abforption 
was  alfo  increafed,  the  excretion  from  thefe  rcr 
ceptacles  is  leflTened ;  at  the  fame  time  that  it  * 
is  deeper  coloured  or  of  thicker  confiftence,  as 
the  urine,  alvine  feces,  and  pulmonary  mucus. 
Whereas  the  perfpiration  being  fecreted  on  the 
furface  of  the  body  is  vifible  in  its  increafcd 
quantity,  before  it  can  he  reabforbed ;  whence 
arifes  that  erroneous  opinion,  that  opium  in- 
creafes  the  cutaneous  fecretion,  and  Icfliens  all  the 
others. 

3.  It  mufl:  however  be  noted,  that  after  evacua- 
tions opium  feems  to  promote  the  abforptions 
more  than  the  fecretions ;  if  you  except  that  of 
the  fcnforial  povyer  in  the  brain,  which  probably 
fuflfers  no  abforption.  Hence  its  efficacy  inre- 
flraining. haemorrhages,  after  the  vcflcls  are  empti- 
ed, by  promoting  venous  abforption. 

4.  In 
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4.  In  ulcers  the  matter  is  thickened  by  the  ex- 
hibition of  opium  from  the  increafed  abforption 
of  the  thinner  parts  of  it ;  but  it  is  probable,  that 
the  whole  fecretion,  including  the  part  which  is 
abforbed,  is  increafed ;  ahd  bence  npw  fibres  are 
fccretcd  along  with  the  matter,  and  the  ulcer 
fills  with  new  granulations  of  flelh.  But  as  no 
ulcer  can  heal,  till  it  ceafes  to  difcharge ;  that  is^ 
till  the  abforption  becomes  as  great  as  the  excre- 
tion ;  thofe  medicines,  which  promote  abforption 
only,  are  more  advantageous  for  the  healing  an 
ulcer  after  it  is  filled  with  new  flcfh ;  as  the  Pe- 
ruvian bark  internally,  with  bandages  and  fp- 
lutioxis  of  lead  externally. 

.  5.  There  are  many  pains  which  originate  from 
a  want  of  due  motion  in  the  part,  as  thofe  occa- 
fioned  by  cold;  and  all  thoCc  pains  which  are 
attended  with  cold  extremities,  and  are  gene-* 
rally  termed  nervous.  Thefe  are  relieved  by 
whatever  excites  the  part  iato  its  proper  a<Siions, 
and  hence  by  opium  and  alcohol ;  which  are  the 
mofl:  univerfal  fi:imulants  we  are  acquainted  wijh* 
In  thefe  cafes  the  cfFecl  of  opium  is  produced,  a$ 
foon  as  the  body  becomes  generally  warm  ;  and 
fi  degree  of  intoxication  or  fleep  follows  the  cef-' 
fation  of  the  pain. 

Thefe  nervous  pains  (a^  they  are  called)  fre- 
quently return  at  certain  periods  of  time,  and 
ore  alfo  frequently  fucceedcd  by  convulfions; 
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in  thefe  cafes  if  opium  removes  the  pain,  the  con- 
vulfions  do  not  come  on.  For  this  purpofe  it  is 
beft  to  exhibit  it  gradually,  as  a  grain  every 
hour,  or  half  hoar,  till  it  intoxicates^  Here  it  muft 
be  noted,  that  a  much  lefs  quantity  will  prevent 
the  periods  of  thcfe  cold  pains,  than  is  neceflary  to 
relieve  them  after  tlieir  acccfs.  As  a  grain  and 
half  of  opium  given  an  hour  before  the  expected 
paroxyfm  will  prevent  the  cold  fit  of  an  intermit- 
tent fever,  but  will  not  foon  remove  it,  when  it 
is  already  formed.  For  in  .  the  former  cafe  the 
ufual  or  healthy  aflbciations  or  catenations  of 
motion  favour  the  efFe<5l  of  the  medicine ;  in  the 
latter  cafe  thcfe  aflbciations  or  catenations  are  dif- 
ordered,  or  interrupted,,  and  new  ones  are  form- 
ed,  which  fo  far  countera6l  the  effedl  of  the  me* 
vdicine. 

When  opium  has  been  required  in  large  dofes 
t^o  eafe  or  prevent  convulfions,  fome  have  ad- 
vifed  the  patient  to  omit  the  ufe  of  wine,  as  a 
greater  quantity  of  opium  might  then  be  exhibit- 
ed ;  and  as  opium  feems  to  incrcafe  abforption 
more,  and  fccrction  lefs,  than  vinous  fpirit;  it 
may  in  fome  cafes  be  ufeful  to  exchange  one  for 
f he  other ;  as  in  difeafes  attended  with  too  great 
•evacuation,  as  diarrhoea,  and  dyfentery,  opium 
may  be  preferable  j  on  the  contrary  in  tetanus, 
or  locked-jaw,  whei^e  inflammation  of  the  fyftem 
might  be  of^fcrvipe,  wine  may  be  preferable  to 
opium ;  fee  Ciafs  III.  1.  1.  12.     I  have  generally 

obferved. 
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obferved,  that  a  mixture  of  fpirit  of  wine  and 
v^arra  water,  given  alternately  with  the  dofes  of 
opium,  has  fooneft  and  moft  certainly  produced 
that  degree  of  intoxication,  which  was  neceflary 
to  relieve  the  patient  in  the  epilcpfia  dolorifica. 

The  external  application  of  opium  may  alfp 
be  ufed  with  advantage,  and  efpecially^Ken 
.the  ftomach  rejects  its  internal  ufe  ;  for  this  pur- 
pofe  I  have  dire<Sed  the  whole  fpine  of  tlie  back 
to  be  moiftcned  with  tindure  of  opium  with  fuc- 
cefs  in  epileptic  convulfions.  And  an  extenfive 
friction  with  a  liniment  confifting  of  fix  grains 
of  opium,  well  triturated  with  aH  ounce  of  hog's 
fet,  has  lately  been  faid  to  induce  fleep  in  ma- 
niacal cafes,  by  Dr.  L.  Frank  of  Florence. 

Injections  of  a  folution  or  tindlurc  of  opium 
into  the  rectum  a6k  on  the  general  conftitution, 
but  require  about  double  the  quantity  for  that 
purpofc  as  when  taken  into  the  ftomach,  In- 
je6lions  of  a  folution  of  opium  into  the  urethra 
may  be  of  fcrvice  to  relieve  pain,  or  to  produce 
the  abforption  of  the  new  veflels  produced  by 
inflammation,  after  fufiicient  evacuations,  as  is 
iJeen  when  it  is  applied  to  an  inflamed  eye.  Or 
lalMy,  to  alleviate  the  pain  from  acrid  difcharges 
by  incrcafing  their  abforption,  or  the  pain  from 
torpor  of  the  part,  as  in  fome  tooth-achs,  by  its 
external  iipplicatiou. 

6^  There  is  likewife  fomc  relief  given  by  opi- 
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um  to  inflammatory  pains,  or  thofe  from  excefa 
of  motion  in  the  affected  part  ;  bat  with  this  dif- 
ference, that  this  relief  from  the  pains,  and  th6" 
ileep,  which  it  occafions,  do  not  occur  till 
fome  hours  after  the  exhibition  of  the  opium. 
This  requires  to  be  explained  ;  after  the  ftimulus 
of  opium  ov  of  alcohol  ccafes,  as  after  common 
drunkennefs,  a  confequent  torpor  comes  on ; 
and  the  whple  habit  becomes  lefs  irritable  by  the 
natural  ftirauli.  Hence  the  head-achs,  iicknefs^ 
and  languor^  on  the  next  day  after  intoxication^ 
wdth  cold  Ikin,  and  geneial  debility.  Now  in 
pains  from  excefs  of  motion^  called  inflamma- 
torj'  pains,  when  opium  is  given,  the  pain  is  noC 
relieved,  till  the  debility  comes  on  after  the*  fti- 
mulus ceafea  to  aft ;  for  then  after  the  greater  fti- 
mulus of  the  opium  has  exhaufled  much  of  the 
fenforial  power,  the  lefs  ftimulus,  which  bcforcjf 
caufed  the  pain,  docs  not  now  excite  the  part  into 
unnatural  action. 

In  thefe  cafes  the  ftimulus  of  th^  opium  firft 
increafes  the  pain;  and  it  fometimes  happensy 
that  fo  great  a  torpor  follows,  as  to  produce  the* 
death  or  mortification  of  the  affected  part> 
whence  the  danger  of  giving  opium  in  inflamma- 
tojy  difeafes,  efp€;cially  in  inflammation  of  thcf 
bowels ;  but  in  general  the  pain  returns  with  its 
former  violence,,  when  the  torpor  above  men- 
tioned ceafes.  Hence  thefe  pains  attended  with 
inflammation  are  beil  relieved  by  copious  vene- 
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fedifon^  other  evacuations^  and  the  clafs  .of  medi- 

dnes  called  torpcntia, 

« 

7.  Thefc  pains  from  cxcefs  of  motion  are  at- 
tended with  increafed  heat  of  the  whole,  or  of  the 
afFefted  part,  and  a  ftrong  quick  pulfe;  the 
pains  from  defe<5l  of  motion  are  attended  with 
cold  extremities,  and  a  weak  pulfc;  which  is 
alfo  generally  more  frequent  than  natural,  but 
not  always  fo. 

8.  Opium  and  alcohol  are  the  only  two  drugs, 
we  are  much  acquainted  with,  which  intoxicate  j 
and  by  this  circumftance  are  calily  diftinguifhed 
from  the  fecementia  and  forberitia.  Camphor, 
and  cicuta,  and  nicotiana,  are  thought  to  induce 
a  kind  of  intoxication  ;  and  there  are  many  other 
drugs  of  this  clafs,  whofe  efFe6ls  are  lefs  known, 
or  tlieir  dofes  not  afcertained ;  as  atropa  bella- 
donna, hyofcyamus,  ftramonium,  prunus  lauroce- 
jafus,  menifpermum,  cynogloflum,  forae  fungi^ 
and  the  water  di frilled  from  black  cherry-ftones ; 
the  laft  of  which  was  once  much  in  ule  for  the 
convullions  of  children,  and  was  faid  to  have 
good  efFe6l;  but  is  now  improvidently  left  out 
of  our  pharmacopoeias.   I  have  known  one  leaf  of 

.the  laurocerafus,  Ihred  and  made  into  tea,  given 
every  morning  for  a  week  with  no  ill  confe- 
quence  to  a  weak  hyfteric  lady,  but  ratlier  per- 
haps with  advantage, 
VOL.  n.  F  f  It 
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It  is  probable,  that  other  bitter  kernels,  af 
thofe  of  horfe-chefnuts,  and  of  scorns,  a^culus 
hippocaftanuni)  and  quercus  robur,  raay  poflefs 
fomewhatofan  intoxicating  quality;  and  by  this 
kind  of  itimulusj  as  well  as  by  their  bitter  part, 
may  be  ufed  to  prevent  the  paroxyfm  of  an  ague, 
if  adminiftered  an  hour  before  the  expelled  ac- 
cefs  of  it,  as  is  lately  affirmed  by  Dr.  Fuchs  of 
Jena;  who  fays,  an  extra(5l  prepared  from  the 
ripe  kernels  of  the  horfe-chefnut  a6ls  like  an  ex^ 
trad  of  Peruvian  bark ;  and  adds  that  the  bark 
alfo  of  this  tree  is  ufed  with  fuccefs  infte^d  of  the 
Peruvian  bark. 

9.  The  pernicious  effe6ls  of  a  continued  ufe  of 
much  vinous  fpirit  is  daily  fccn  and  lamented  by 
phyficians;  not  only  early  debility,  like  prema- 
ture age,  but  a  dreadful  catalogue  of  difeafes  is 
induced  by  this  kind  of  intemperance;  asdropfy, 
gout,  leprofy,  epileply,  infanity,  as  defcribed  in 
Botanic  Gardenj^  Part  U.  Canto  III.  line  357- 
The  ftronger  or  lefs  diluted  the  fpirit  is  taken, 
the  fooner  it  feems  to  dcftroy,  as  in  dram- 
drinkers  ;  but  flill  fooner,  when  kernels  of  apri- 
cots, or  bitter  almonds,  or  laurel-leaf,  are  in- 
fufed  in  the  fpirit,  which  is  termed  ratafia ;  as 
then  two  poifons  arc  fwallowed  at  the  fame  time, 
And  vinegar,  as  it  contains  much  vinous  fpirit, 
is  probably  a  noxious  part  of  our  diet.  And  the 
diftilled  vinegar,  which-is  commonly  fold  in  the 
3  fhopsj^ 
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ifaopSy  is  truly  poifot^us^  as  it  is  goierally  diftill- 
cd  by  means  of  a  pewter  or  leaden  alembic-head 
or  worm- tube,  and  abounds  with  lead;  which 
any  one  may  dete6l  by  mixing  with  it  a  folu- 
tion  of  liver  of  fulphur.  Opium,  when  taken  as 
a  luxury,  not  as  a  medicine,  is  as  pernicious  as 
alcohol ;  as  Baron  de  Tott  relates  in  his  account 
of  the  opium-eaters  in  Turkey. 

10.  It  muft  be  obfer\'ed,  that  a  frequent  repe- 
tition of  the  ,ufe  of  this  clafs  of  medicines  fo  ha- 
bituates the  body  to  their  flimulus,  that  their  dofe 
may  gradually  be  increafed  to  an  aftoniihing 
quantity,  fuch  as  otherwife  would  inftantly  de- 
ftroy  life ;  as  is  frequently  feen  in  thofe,  who  ac- 
cuftom  themfdves  to  the  daily  ufe  of  alcohol  and 
opium  ;  and  it  would  feem,  that  thefe  unfortu-* 
nate  people  become  difeafed  as  foon  as  they  omit 
their  ufual  potations ;  and  that  the  confequent 
gout,  dropfy,  palfy,  or  pimpled  face,  occur  from 
the  debility  occafioned  from  the  want  of  accuf- 
tomed  flimulus,  or  to  fome  change  in  the  con- 
tmiftilc  fibres,  which  requires  the  continuance  or 
increafe  of  it.  Whence  the  cautions  necefTary  to 
be  obferved  are  mentioned  in  Se6l.  XII.  7-  8* 

11.  It  is  probable,  that  fome  of  the  articles  in 
the  fubfequent  catalogue  do  not  induce  intoxi- 
cation, though  they  have  been  efleeraed  to  do 

Ffa  -fo; 
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fo ;  as  tobacco,  hemlock,  nux  vomica,  fiavifagria; 
and  on  this  account  ihould  rather  belong  to 
other  arrangements,  as  to  the  fecemeutia,  or  for- 
bentia>  or  invertentia. 

II.  1.  Elxtemally  the  application  of  heat,  as  the 
warm  bath,  by  its  ftimulus  on  the  ikin  excites  tho 
excretory  du6ts  of  the  perfpiralive  glands,  and 
the  mouths  of  the  lymphatics,  which  open  on  its 
furface,  into  greater  adion  ;  and  in  eonfequc^ace 
many  other  irritative  motions,  which  are  aflbciat- 
cd  with  them.  To  this  increafed  aftion  is  added 
pleafurable  fenlation,  which  adds  further  activity 
to  the  fyflem  ;  and  thus  many  kinds  of  pain  re- 
ceive relief  from  this  additional  atraofphere  of 
heat. 

The  ufe  of  a  warm  bath' of  about  96  or  9S  dc* 
grfcs  of  heat,  for  half  an  hour  once  a  day  for 
three  or  four  months,  I  have  known  of  great  fcr- 
vice  to  weak  people,  and  is  perhaps  the  lead 
noxious  of  all  unnatural  ftimuli ;  which  how- 
ever, like  all  other  great  excitement,  may  be  car- 
ried to  excefs,  as  complained  of  by  the  ancients. 
The  unmeaning  application  of  the  words  relaxa- 
tion and  bracing  to  warm  and  cold  baths  has 
much  prevented  the  ufe  of  this  grateful  ftimulus; 
and  the  mifufe  of  the  term  warm-bath,  when  ap- 
plied to  baths  colder  than  the  body,  as  to  thofe 
of  Buxton  and  Matlock,  and-  to  artificial  baths  of 
Icfs  than  90  degrees  of  heat,  which  ought  to  be 

tended 
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termed  cold  ones,  has  contributed  to  miflead  the 
unwary  in  their  application. 

The  ftimulus  of  wine,  or  fpice,  or  fait,  in- 
creases the  heat  of  the  fyftcm  by  increafing  all 
or  fome  of  the  fecretions ;  and  hence  the  ftrength 
isdiminiftied  afterwards  by  the  lofs  of  fluids,  as 
well  as  by  the  incrcafcd  a6lion  of  the  fibres.  But 
the  ftimulus  of  the  wartn-bath  fupplies  heat  ra- 
ther thin  produces  it ;  and  rather  fills  the  fyUem 
by  increafed  abforption,  than  empties  it  by  in- 
creafed  fecretion ;  and  may  hence  be  empl6yed 
with  advantage  in  almoft  all  cafes  of  debility 
with  cold  extremities,  perhaps  even  in  ana- 
farca,  and  at  the  approach  of  death  in  fevers. 
In  thefe  cafes  a  bath  much  beneath  98  degrees, 
as  of  80  or  85,  might  do  injury,  as  being  a 
cold-bath  compared  with  the  heat  of  the  body, 
though  fuch  a  bath  is  generally  called  a  warm 
one. 

The  activity  of  the  fyftem  thus  produced  by  a 
bath  of  98  degrees  of  heat,  or  upwards,  does  not 
fcem  to  render  the  patients  liable  to  take  cold, 
when  they  come  out  of  it ;  for  the  fyftem  is  lefs 
inciined  to  become  torpid  than  before,  as  the 
warmth  thus  acquired  by  communication,  rather 
than  by  increafed  a6tion,  continues  long  without 
any  confequent  chillnefs.  Which  accords  with 
the  obfcrvation  of  Dr.  Fordyce,  mentioned  in 
Sup.  L  5.  1.  who  fays,  that  thofe  who  are  con- 
fined fomc  time  in  an  atmofphere  of  120  or  130 

F  f  3  degrees 
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degrees  of  heat,  do  not  feci  cold  or  look  pale  on 
coming  into  a  temperature  of  30  or  40  degrees ; 
which  would  produce  great  palenefs  and  fenfa- 
tion  of  coldnci's  in  thofc,  who  had  been  fome 
time  confined  in  an  atmofphere  of  only  86  or  gO 
degrees  of  heat.  Treatife  on  Simple  Fever, 
p.  l68. 

Hence  heat,  where  it  can  be  confined  on  a 
torpid  part  along  with  nK>ifture,  as  on  a  fdfofuii^ 
lous  tumour,  will  contribute  to  produce  fuppum* 
tion  or  refolution.  This  is  done  by  applying  a 
warm  poultice,  which  fhould  be  frequently  re- 
peated ;  or  a  plafler  of  refin,  wax,  or  fet ;  or  by 
covering  the  part  with  oiled  filk ;  both  which 
hift  prevent  the  perfpirable  matter  from  efcaping 
as  well  as  the  heat  of  the  part,  as  thefe  fub- 
fiances  repel  moifture,  and  are  bad  conduAors  of 
heat.  Another  great  ufe  of  the  ftimulus  of  heat 
is  by  applying  it  to  torpid  ulcers,  which  are  ge- 
nerally termed  fcrofulous  or  fcorbutic,  and  arc 
much  eaiier  inclined  to  heal,  when  covered  with 
I'everal  folds  of  flanneh 

Mr.  had  for  many  months  been  afflifted 

with  an  ulcer  in  perinaeo,  which  commtinicated 
with  the  urethra,  through  which  a  part  of  his 
urine  was  daily  evacuated  with  eonfiderable  pain  i 
and  was  reduced  to  a  great  degree  of  debility* 
He  uf^d  a  hot-bath  of  96  or  98  degrees  of  heat 
ever)'  day  for  half  an  hour  during  about  fix  months. 
By  this  agreeable  ftimolus  repeated  thus  at  uni- 
form; 
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form  times  not  only  the  ulcer  healed,  contrary  to 
the  expedlation  of  his  friends,  but  ht  acquired 
greater  health  and  ftrength,  than  he  had  for  fome 
years  previoufly  experienced. 

Mrs. was  afFedled  with  tnmlient  pains, 

which  were  called  nei^vous  fpafms,  and  with  great 
fear  of  difcafes  which  ihe  did  not  labour  under, 
with  cold  extremities,  and  general  debility.  She 
ufed  a  hot-bath  every  other  day  of  96  degrees  of 
beat  for  about  four  months,  and  recovered  a 
good  ftate  of  health,  with  greater  ftrength  and 
courage,  than  (he  had  poflefled  for  many  months 
before. 

Mr.  Z.  a  gentleman  about  65  yeafs  of  age, 
had  lived  rather  intemperately  in  refpe6l  to 
vinous  potation,  and  had  for  many  years  had  an* 
nual  vifits  of  the  gout,  which  tiow  became  irre- 
gular, and  he  appeared  to  be  loling  his  ftrength, 
and  beginning  to  feel  the  efFe<5ls  of  age.  He  ufed 
a  bath,  as  hot  as  was  agreeable  to  his  fenfations, 
twice  a  week  for  about  a  year  and  half,  and 
greatly  recovered  his  health  and  ftrength  with 
lefs  frequent  and  lefs  violent  returns  of  regular 
gout,  and  is  now  near  80  years  of  age. 

When  Dr.  Franklin,  the  American  philofo- 
pher,  was  in  England  many  years  ago,  I  recom- 
mended to  him  the  ufe  of  a  warm-bath  twice  a 
week  to  prevent  the  too  fpeedy  accefs  of  old  age, 
which  he  then  thought  that  hfc  felt  the  approach 
q{,  and  I  have  been  informed,  that  he  contiliued 

Ff4  the 
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the  ufe  of  it  till  near  his  death,  which  was  at  an 
advanced  age. 

-  All  thefe  patients  were  advifed  not  to  keep 
themlblves  warmer  than  their  ufual  habits,  after 
they  came  out  of  the  bath,  whether  they  went  into 
bed  or  not ;  as  the  defign  was  not  to  promote 
peifpiration,  which  weakens  all  conftitutions, 
and  feldom  is  of  fervicc  to  any.  Thus  a  flannel 
fliirt,  particularly  if  it  be  worn  in  warm  weather, 
occaiions  weaknefs  by  flimulating  the  ikin  by  its 
points  into  too  great  action,  and  producing  heat 
in  confequence ;  and  occafions  emaciation  by  in- 
creafing  the  difcharge  of  perfpirable  matter ;  and 
in  both  thefe  refpedls  differs  from  the  effeA  of 
warm  bathing,  which  communicates  heat  to  the 
fyilem  at  the  fame  time  that  it  ilimulates  it,  and 
caufes  abforption  more  than  exhalation. 

Thofc  who  have  remained  half  an  hour  in  a 
warm  bath,  when  they  have  previoufly  been  ex- 
hauiled  by  exercifc,  or  abftinence  from  food  or 
fluids,  have  abforbed  fo  much  as  to  increafe  their 
weight  confiderably.  Dr.  Jurin  found  an  increafe 
of  weight  to  18  ounces  by  fleeping  in  a  cool 
room  after  a  day*s  exercife  and  abftinence,  fo 
touch  in  that  iituation  was  abforbed  from  the 
atmofphere.  But  it  has  lately  been  obferved  by 
Dr.  Rollo  and  by  Dr.  Currie,  that  fome  patients, 
did  not  weigh  heavier  after  coming  out  of  the 
warm-bath,  and  being  wiped  dry.  From  whence 
we  may  conclude,  that  thefe  patients  were  not 

previoufly 
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previoufly  in  a  ftafe  of  inannition  ;  or  that  they 
had  remained  fo  long  in  the  bath  as  to  lofe 
fomewhat  by  the  perpetual  wafte  of  the  fyftcm 
by  digeflion,  circulation,  and  fecretion.  And  cer- 
tainly as  no  wafle  occurs  by  the  ufe  of  the 
wann  bath,  this  muft  be*  the  moft  harmlefs, 
confequently  the  moft  falutary  of  all  increafed 
fiimuli.     See  Clafs  I.  1.  2.  3. 

2.  The  efFe6l  of  the  paflage  of  an  ele^lric 
fliock  through  a  paralytic  limb  in  caufing  it  to 
contra6i^,  befides  the  late  experiments  of  Galvani 
and  Volta  on  frogs,  entitle  it  to  be  clafled  amongft 
univerfal  ftimulants.  Elcdlric  Ihocks  frequently 
repeated  daily  for  a  week  or  two  remov^e  chroni* 
cal  pains,  as  the  pleurodjme  chronica,  Clafs  I.  2. 
4.  14.  and  other  chronic  pains,  which  are  termed 
rheumatic,  probably  by  promoting  the  abforp- 
tion  of  fome  extravafated  material.  Scrofu- 
lous tumours  are  fpmetimes  abforbed,  and  fomCT 
times  brought  to  fuppurate  by  paffing  electric 
fhocks  through  them  daily  for  two  or  three 
vvreks. 

Mifs  — -,  a  young  lady  about  eight  years 
of  age,  had  a  fwelling  about  the  fize  of  a  pigeon's 
egg  on  her  neck  a  little  below  her  ear,  which 
long  continued  in  an  indolent  ftate.  Thirty  or 
forty  fmall  eledric  fhocks  were  paiTed  through  it 
once  or  twice  a  day  for  two  or  three  weeks,  and 
it  then  fuppurafed  and  healed  without  difficulty. 

For 
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For  this  operation  the  coated  jar  of  the  eledbri* 
machine  had  on  its  top  an  elcArometcr,  which 
meafured  the  fhocks  by  the  approach  of  a  brafs 
knob^  which  communicated  with  the  external 
coating  to  another,  which  communicat^jpf|th  the 
internal  one,  and  their  difiance  was  adJMed  by  a 
fcrew.  So  that  the  (hocks  were  fo  fmall  as  not  to 
alarm  the  chiki^  and  the  accumulated  c]e<9:ricity 
was  frequently  difcharged  as  the  wheel  continued 
t^iming.  The  tumour  was  enclofed  between  two 
other  brafs  knobs,  which  were  fixed  on  wirea, 
which  pafled  through  glafs  tubes ;  the  tubes  were 
cemented  in  two  grooves  on  a  board,  fo4hat  at 
one  end  they  were  nearer  each  other  than  at 
the  other,  and  the  knobs  were  pufhed  out  fo 
far  as  exaflly  to  include  the  tumour,  as  defcribed 
in  the  annexed  plate,  which  is  about  half  the 
fize  of  the  original  apparatus. 

Inflammations  of  the  eyes  without  fever  see 
frequently  cured  by  taking  a  ftream  of  very  fmall 
ele<aric  fparks  from  them,  or  giving  the  eleAric 
fparks  to  them,  once  or  twice  a  day  for  a  week 
or  two ;  that  is,  the  new  vcflTels,  which  confii- 
tute  inflammation  in  thefe  inirritable  conflitu* 
tions,  are  abforbed  by  the  aftivity  of  the  abforb* 
cnts  induced  by  the  flimulus  of  the  cleAric  aura. 
For  this  operation  the  eafiefl^  method  is  to  fix  a 
pointed  wire  to  a  flick  of  fealing  wax,  or  to  an 
infulating  handle  of  glafs;  one  end  of  this  wire 

communicates 
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communicates  with  the  prime  conduAor,  and 
the  point  is  approached  near  the  inflamed  eye  in 
every  dire<ftion. 

III.  Externally  the  application  of  ether,  and 
of  eflential  oils,  as  of  cloves  or  cinnamon,  feems 
to  poflefs  a  general  ftimulating  efFecft.  As  they 
inftantly  relieve  tooth-acK,  and  hiccough,  when 
thefe  pains  are  not  in  violent  degree ;  and  cam- 
phor in  large  dofes  is  faid  to  produce  intoxica* 
tion ;  this  eife^l  however  I  have  not  been  witnefs 
to,  and  hive  reafon  to  doubt. 

Ether  dropped  into  the  ears  of  fome  deafifli 
people,  fecms  to  poflefs  a  two-fold  cfFed,  one  of 
diflblving  the  indurated  ear-wax,  and  the  otlier 
of  ftimulating  the  torpid  organ,  but  it  is  liable  to 
give  fome  degree  of  pain,  unlefs  it  be  fix^ed  from 
the  fulphurous  acid,  fome  of  which  arifes  along 
wijth  it  in  diftillation  ;  to  purify  it  from  this  ma* 
tcrial  it  ihould  be  rectified  from  manganefe.  Sec. 
Clais  I.  2.  5.  6.  Lime  added  to  impure  ether 
may  alfo  unite  with  the  fulphuric  acid,  if  fucU 
cxifts  in  it,  and  form  felenite,  and  fubfide. 

The  manner  in  which  ether  and  the  eflential 
oil  opeiate  on  the  fyftem  when  applied  external- 
ly, is  a  curious  queftibn,  as  pain  is  fo  immedi- 
ately relieved  by  them,  that  they  muft  feem  to 
penetrate  by  the  great  fluidity  or  cxpanfive  pro- 
perty of  a  part  of  them,  as  of  their  odorife- 
rous  exhalation  ot  vapour^  and   thi28  flimu* 

late 


Digitized  by  VjOOQ IC 


444  INCrTANTIA.      Art. II.  2.4.  i. 

late  the  torpid  part,  and  not  by  their  being  taken 
up  by  the  abforbent  veflels,  and  carried  thither 
by  the  long  courfe  of  circulation  ;  nor  is  it  pro- 
bable, that  thefe  pains  are  relieved  by  the  fympa- 
thy  of  the  torpid  membrane  with  the  external 
ikin^  which  is  thus  llimulated  into  a6lion ;  as  it 
docs  not  fucceed,  unlefs  it  is  applied  over  the 
pained  part.  Thus  there  appears  to  be  three 
different  modes  by  which  extraneous  bodies  may  ' 
be  introduced  into  the  fyftem,  befides  that  of  ab- 
lorption.  111.  By  ethereal  tranfition,  as  heat  and 
eledricity;  2d.,  by  chemical  attra<3ion,  as  oxy^ 
gen  ;  and  3d.  by  cxpanlive  vapour,  as  ether  and 
cflcntial  oils. 

IV.  The  perpetual  neceflity  of  the  mixture  of 
pxygen  gas  with  the  blood  in  the  lungs  evinces, 
that  it  muft  a6l  as  a  ftimulus  to  the  fanguiferous 
fyUcWy  as  the  motions  of  the  heart  and  arteries 
prefently  ceafc,  when  animals  arc  immerfed  in 
ail's  which  poiTefs  no  oxygen.  It  may  alfo  fubfe- 
quently  anfwcr  another  importajit  purpofe,  as  it 
is  probable  that  the  affords  it  material  for  the 
produ6lion  of  the  fenforial  power ;  which  is  fup- 
pofed  to  be  fccreted  in  the  brain  or  mtdulJary 
part  of  the  nerves;  and  that  the  perpetual  de- 
mand of  tliis  fluid  in  refpii-ation  is  occafioned  by 
the  fenforial  power,  which  is  fuppofed  to  be  pro« 
duced  from  it,  being  too  fubtle  to  be  long  con- 
fined in  any  part  of  the  fyftem. 

Another 
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Another  proof  of  the  flimulant  quality  of  oxy- 
gen appears  from  the  increafed  acrimony,  which 
the  matter  of  a  common  abfcefs  poflefles,  after  it 
has  been  expofed  to  the  air  of  the  atmofphere, 
but  not  before ;  and  probably  all  other  conta- 
gious matters  owe  their  fever-producing  property 
to  having  /been  converted  into  acids  by  their 
union  with  oxygen.     See  Clal's  II.  1.  8. 

As  oxygen  penetrates  the  fine  moift  membranes 
of  the  air-veflels  of  the  liings,  and  unites  with 
the  blood  by  a  chemical  attraction,  as  is  feen  to 
happen^  when  blood  is  drawn  into  a  balbn,  the 
lower  furface  of  the  craflamentum  is  of  a  very 
dark  red  fo  long  as  it  is  covered  from  the  air  by 
the  upper  furface,  but  becomes  florid  in  a  (hort 
tittle  on  its  being  expofed  to  the  atmofphere ;  the 
manner  of  its  introduction  into  the  fyllem  is  not 
probably  by  animal  abforption  but  by  chemical 
ettradlion,  in  which  circumftance  it  diifers  from 
the  fluids  before  mentioned  both  of  heat  and 
clciftricity,  and  of  ether  ^nd  eflTcntial  oils. 

As  oxygen  has  the  property  of  pafling  through 
rpoifl:  animal  membranes,  as  firil  difcovered  by 
the  great  Dr.  Prieftley,  it  is  probable  it  might  be 
of  ufe  in  vibices,  and  petechiae  in  fevers,  and  in 
other  bruil'cs ;  if  the  flcin  over  thofe  parts  was 
kept  moift  by  warm  water,  and  covered  with  oxy-. 
gen  gas  by  means  of  an  inverted  glafs,  or  even 
by  expofing  the  parts  thus  moiftened  to  the  at- 
mofphere, as  the  dark  coloured  extravafated  blood 

might 
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might  thus  become  florid,  and  by  its  incrcafc  of 
ftiraulus  facilitate  its  reabforption. 

Two  weak  patients,  to  whom  I  gave  oxygen 
gas  in  as  pure  a  ftate  as  it  can  eafily  be  procured 
fiom  Exeter  manganefc,  and  in  the  quantity  of 
about  four  gallons  a  day,  feemed  to  feel  refrefhed, 
and  ftrongcr>  and  to  look  better  immediately  af- 
ter refpiring  it,  and  gained  ftrength  in  a  Ihoit 
time.  Two  others,  one  of  whom  laboured  un- 
der confirmed  hydrothorax,  and  the  other  under 
a  permanent  and  uniform  difficulty  of  refpira- 
tion,  were  not  refrelhed,  or  in  any  way  ferved  by 
the  ufc  of  oxygen  in  the  above  quantity  of  four 
gallons  a  day  for  a  fortnight,  which  I  afcribed  to 
the  inirritability  of  the  difcafed  lungs.  For  other 
cafes  the  reader  is  refened  to  the  publications  of 
Dr.  Beddoes ;  Confiderations  on  the  Ufe  of  Fac- 
titious Airs,  fold  by  Johnfon,  London. 

Its  efFecfts  would  probably  have  been  greater  in 
rcfpeft  to  the  quantity  breathed,  if  it  had  been 
given  in  9  dilute  ftate,  mixed  with  10  or  0,0 
times  its  quantity  of  atmofpheric  air,  as  other-^ 
wife  much  of  it  returns  by  expiration  >vithout  be- 
ing deprived  of  its  qualitj^  as  tnay  be  fcen  by 
the  perfon  breathing  oji  the  flame  of  a  candle, 
which  jt  enlarges.  See  the  Treatife  of  Dr.  Bed-* 
does  above  mentioned. 

Mr.  Scot  in  his  letters  in  the  Bombay  Courier 
gave  the  black  calciform  ore  oJF  iHanganefe  in  the 
quantity,  he  fays,  of  feveral  drachms  a  day  with- 
out 
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out  any  inconvenience  to  a  venereal  patient,  hop- 
ing to  ferve  him  by  the  oxygen  contained  in  that 
calx.  I  have  formerly  given  lapis  calaniinaris  to 
the  quantity  of  20  grains  twice  a  day  in  con- 
fumption,  without  inconvenience,  and  I  fuppofe 
this  calciform  ore  of  zinc,  as  well  tis  the  ruft  of 
iron,  may  be  an  union  of  thofe  metals  with 
oxygen,  and  may  probably  be  given  internally 
with  more  fafety  than  calces  of  lead,  which  were 
once  famous  in^  confumptions.  See  Clafs  II.  1. 
5.  2.  and  Article  IV.  2.  7-  I. 

V.  Thofe  paflions,  which  are  attended  with 
pleafurable  fenfation,  excite  the  fyftcm  into  in- 
creafed  a6lion  in  confeqnerfee  of  that  fenfation, 
gs  joy,  and  love,  as  is  feen  by  the  flufli  of  the 
<kin.  Thofe  pailions,  which  are  attended  with 
difagreeable  fenfation,  produce  torpor  in  general 
by  the  expenfe  of  fenforial  power  occafioned  by 
inactive  pain  ;  linlefs  volition  be  excited  in  con- 
fequence  of  ther  painful  fenfation ;  and  in  that 
cafe  an  increafed  aiftivity  of  the  fyftem  occura^ 
thus  palenefe  and  coldnefa  are  the  confequence  of 
fear,  but  warmth  and  redneis  are  the  confe- 
quence of  anger. 

VI.  Beiides  the  exertions  of  the  fyftcm  occa* 
(xoned  by  increafed  ftimuli,  and  confequent  irri- 
tation, and  by  the  paffions  of  the  mind  abofc  de- 
scribed, the  ixtcre^fcd  anions  occafioned  by  excr- 
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eife;  belong  to  this  article.  Thcfe  may  be  divided 
into  the  actions  of  the  body  in  confequencc  of 
volition,  which  is  generally  termed  labour  j  or 
fccondly,  in  confequence  of  agreeable  fenfation, 
which  is  termed  play  or  fport ;  thirdly,  the  exer- 
cife  occafioned  by  agitation,  as  in  a  carriage  or 
on  horfcback  ;  fourthly,  that  of  fridlion,  as  with 
a  brulh  or  hand,  fo  much  ufed  in  the  baths  of 
Turkey ;  and  lafily,  the  cxercife  of  I'winging. 

The  firft  of  thefe  modes  of  exercife  is  frequently 
carried  to  great  excefs  even  amongft  our  own  la- 
bourers, and  more  fo  under  the  lalTi  of  flavery ; 
fo  that  the  body  becomes  emaciated  and  links 
under  either  the  prefent  hardfhips,  or  by  a  pre- 
mature old  age.  The  fecond  mode  of  exercife  i« 
feen  in  the  play  of  all  young  animals,  as  kittens, 
and  puppies,  and  children ;  and  is  io  neceflary  to 
their  health  as  well  as  to  their  pleafure,  that  thofc 
children,  which  are  too  much  confined  from  it, 
not  only  become  pale-faced  and  bloated,  with 
tumid  bellies,  and  confequent  worms,  but  are 
liable  to  get  habits  of  imnatural  a6lions,  as 
twitching  of  their  limbs,  or  fomc  parts  of  their 
countenance ;  together  with  an  ill-humoured  or 
difcontentcd  mind. 

Agitation  in  a  carriage  or  on  horfcback,  as  it 
requires  fome  little  voluntary  exertion  to  preferve 
the  body  perpendicular,  but  much  Icfs  volvmtary 
exertion  than  in  walkings  feems  the  befl  adapted 
toinvalides;  who  by  tbcfo  means  obtain,  exercife. 

principally 
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principally  by  the  ftrength  of  the  horfe,  and  do 
not  therefore  too  much  exhauft  their  own  fen* 
forial  power.  The  ufe  of  fricftion  with  a  brufh 
or  hand^  for  half  an  hour  or  longer  morning  and 
evening^  is  ftill  better  adapted  to  thofe,  who  are 
reduced  to  extreme  debility;  and  none  of  their 
own  fenforial  power  is  thus  expended,  and  af- 
fords fomewhat  like  the  warm-bath  adiivity  with- 
out  felf« exertion,  and  is  ufed  as  a  luxury  after 
warm  bathing  in  many  parts  of  Alia. 

Another  kind  of  exercife  is  that  of  fwinging, 
which  requires  fome  exertion  to  keep  the  body 
perpendicular,  or  pointing  towards  the  centre  of 
the  fwing,  but  is  at  the  fame  time  attended  with 
a  degree  of  vertigo ;  and  is  dcfcribed  in  Clafs^  II. 
1.  6.  7.  IV.  2.  1.  10.  Sup.  i.  3.  and  15. 

The  neceffity  of  much  exercife  has  perhaps 
been  more  infifted  upon  by  phyficians,  than  na- 
ture fecms  to  demand.  Few  animals  exercife 
themfelves  fo  as  to  induce  vifiblc  fweat,  unleis 
Ui^ed  to  it  by  mankind,  or  by  fear,  or  hunger. 
And  numbers  of  people  in  our  market  towns,  of 
ladies  particularly,  with  fmall  fortunes,  live  to 
old  age  in  health,  without  any  kind  of  eiercifc 
of  body,  or  much  activity  of  mind. 

In  fummer  weak  people  cannot  continue  too 
long  in  the  air,  if  it  can  be  done  without  fatigue ; 
and  in  winter  they  ftiould  go  out  feveral  times  in 
a  day  for  a  few  minutes,  ufing  the  cold  air  like  a . 
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cold-bath,  to  invigorate  and  render  them  more 
hardy. 

III.  Catalogue  op  the  Incitaxtia. 

I.  Papaver  fomniferum ;  poppy,  opium. 
Alcohol,  wine,  beer,  cyder.  ' 

Prunus  lauro-ccrafus ;  laurel,  diflilled  water 

from  the  leaves. 
Prunus  cerafus ;   black  cherrj',  diflilled  water 

from  the  kernels. 
Nicotiana   tabacum;  tobacco;    the  eflential 

oil,  deco6Uon  of  the  leaf. 
Atropa  belladonna ;  deadly  nigl?it(hade,  the 

berries. 
Datura  ftramoneum ;  thorn-apple,  the  fruit 

boiled  in  milk. 
Ilyofcyamus  reticulatus  ;   henbane,  the  feeds 

and  leaves. 
Cynogloflum;  hounds  tongue. 
Menifpermum,  cocculus;  Indian  berry. 
Arnygdalus  amarus  ;  bitter  almond.- 
Cicuta  ;  hemlock.     Conium  maculatum  ? 
Strychnos  nux  vomica  ? 
Delphinium  fiavifagria  ? 
II.  Externally,  heat,  elc6tricity. 

III.  Ether,  eflential  oils. 

IV.  Oxygen  gas. 

V.  Paflions  of  love,  joy,  anger. 
Vl.  Labour,  play,  agitation,  fridion. 

1  Aht. 
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Art.   III. 
SECERNENTIA. 

I.  Those  •things  which  increafe  the  irritative 
hiotions,  which  conftitute  fecrction,  are  termed 
fecernentia;  which  are  as  various  as  the  glands, 
\vhich  they  ftiniulite  into  adlion. 

1.  Diaphoretics,  as  aromatic  vegetables,  eflen- 
tial  oils,  ether,  volatile  alcali,  neutral  falts,  anti- 
monial  preparations,  external  heat,  exercife,  fric- 
tion, cold  water  for  a  time  with  fubfequent 
warmth,  blifters,  eledtric  fluid. 

2.  Sialagogues,  as  mercury  internally,  and 
pyrethrum  externally. 

3.  Expectorants,  as  fquill,  onions,  gum  am- 
tnoniac^  feneka  root,  mucilage:  fome  of  thefe 
increafe  the  pulmonary  perfpiration,  and  perhaps 

,  the  pulmonary  mucus. 

4.  Diuretics,  as  neutral  falts,  fixed  alcali,  bal- 
fams,  refins,  afparagus,  cantharides. 

5.  Cathartics  of  the  mild  kind,  as  fena,  jalap, 
iieutral  falts,  manna.  They  increafe  the  fecre- 
tions  of  bile,  pancreatic  juice,  and  inteftinal 
mucus. 
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6.  The  mucus  of  the  bladder  is  increafed  by 
cantharides,  and  perhaps  by  oil  of  turpentine. 

7.  The  mucus  of  the  reAum  by  aloe  internally, 
by  clyftcrs  and  fuppolitories  externally. 

S.  The  mucus  of  the  cellular  mcmbfane  is  in- 
creafed by  blifters  and  finapifms. 

9.  The  mucus  of  the  noftrils  is  increafed  by 
rrrhines  df  the  milder  kind,  as  marum,  common 
fnuff. 

10.  The  fecretion  of  tears  is  increafed  by  vola- 
tile falts,  the  vapour  of  onions,  by  grief,  and  joy. 

il.  All  thofe  medicines  increafe  the  heat  of 
the  body,  and  remove  thofe  painsj  which  origi- 
nate from  a  defcft  of  motion  in  the  veffels,  which 
perform  fecretion ;  as  pepper  product  a  glow  on 
the  Ikin,  and  balfam  of  Peru  is  faid  to  relieve  the 
flatulent  colic.  But  thefe  medicines  difFer  from 
the  preceding  clafs,  as  they  neither  induce  cof- 
tivenefs  nor  deep  coloured  urine  in  their  ufual 
dofc,  nor  intoxication  in  any  dofc. 

12.  Yet  if  any  of  thefe  are  ufed  unneceflarily, 
it  is  obvious,  like  the  incitantia,  that  they  muft 
contribute  to  (horten  our  lives  by  fooner  render- 
ing peculiar  parts  of  the  fyftem  difobedient  to 
their  natural  ftimuli.     Of  thofe  in  daily  ufe  the 
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great  excefs  of  common  fait  is  probably  the  moft 
pernicious,  as  it  enters  all  our  cookery,  and  is 
probably  one  caufc  of  fcrofula,  and  of  fea- 
fcurvy,  when  joined  with  other  caufes  of  debility. 
See  Botanic  Garden,  Part  II.  Canto  IV.  line  !22I. 
Spices  taken  to  excefs  by  ftimulating  the  ftomach, 
and  the  veflels  of  the  Ikin  by  aflbciation,  into  un- 
neceflary  a6lion,  contribute  to  weaken  thefe  parts 
of  the  fyftem,  but  are  probably  lefs  noxious  than 
the  general  ufe  of  fo  much  ialt. 

JI.  Observations  on  the  Secernentia. 

I.  1.  Some  of  the  medicines  of  this  clafs  pro- 
duce abforption  in  fome  degree,  though  their 
principal  efFedl  is  exerted  on  the  fecerning  part 
of  our  fyftem.  We  (hall  have  occalion  to  obferve 
a  fimijar  circumfl^nce  iji  the  next  clafs  of  me- 
dicines termed  Sorbentia ;  as  of  thefe  fome 
exert  their  efFedls  in  a  fmaller  degree  on  the 
fecerning  fyftem.  Nor  will  this  furprife  any  one, 
who  has  obferved,  that  all  natural  obje6ls  arc 
prefcnted  to  us  in  a  flate  of  combination ;  and 
that  hence  the  materials,  which  produce  thefe 
different  effects,  are  frequently  found  mingled  in 
the  fame  vegetable.  Thus  the  pure  aromatics 
increafe  the  a6lion  of  the  veflels,  which  fecrete 
the  perfpirable  matter ;  and  the  pure  aftringents 
increafe  the  a6lion  of  the  vcflcls,  which  abforb 
the  mucus  from  the  lungs,  and  other  cavities  of  • 

G  g  3  the 


Digitized  by  VjOOQIC 


454  '•       SECERNENTIA.    Aat,  III.  a.  i.  a. 

'the  body;  hence  it  muft  happen,  that  nutmeg, 
which  poflefles  both  tliefe  qualities,  Ihould  have 
the  double  efFedl  above  mentioned. 

Other  drugs  liave  this  double  effect:,  and  belong 
either  to  the  clafs  of  Secernentia  or  Sorbentia, 
according  to  the  dofc  in  which  they  are  exhibited. 
Thus  a  fmall  dofe  of  alum  increafcs  abforption, 
^nd  induces  coftivenefs;  and  a  large  one  in- 
creafcs the  fecretions  into  the  inteftinal  canal, 
and  becomes  cathartic.  And  this  accounts  for 
the  conftiyation  of  the  belly  left  after  the  pur- 
gative quality  of  rhubarb  ceafes,  for  it  increafes 
abforption  in  a  fmaljer  dofc,  and  fecretion  in  a 
greater.  Hence  when  a  part  of ^ the  larger  dofe  is 
carried  out  of  the  habit  by  ftools,  the  fmall  quan- 
tity which  remains  induces  cofiivencfs.  Hence 
rhubarb  exhibited  in  fmall  dofes,  as  two  or  three 
grains  twice  a  day,  ftrengthens  the  fyftem  by  in- 
creaiing  the  action  of  the  abforbent  veffels,  ancj 
of  the  inteftinal  canal. 


2.  Diaphoretics.  The  perfpiration  is  a  fecre- 
tion from  the  blood  in  its  paffage  through  the 
capillary  veflels,  as  other  fecvetiop  are  produced 
in  the  termination  of  the  arterieS^in  the  various 
glands.  After  this  fecretion  the  blood  lofcs  its 
florid  colour,  which  it  regains  in  its  paflage 
through  the  lungs ;  which  evinces  that  fomething 
befides  water  is  fecreted  on  the  Ikins  of  animals* 

No  ftatical  experiments  can  afcertain  the  quan- 
tity 
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tity  of  our  perfpiration ;  as  a  continued  abforp- 
tion  of  the  moiflure  of  the  atmofphere  exifts  at 
the  fame  time  both  by  the  cutaneous  and  pul- 
rMnary  lymphatic^* 

3.  Every  gland  is  capable  of  being  excited  into 
greater  exertions  by  an  appropriated  ftimulus 
applied  either  by  its  mixture  with  the  blood  im- 
mediately to  the  feceming  veflTel,  or  applied  ex- 
ternally to  its  excretory  du6l.  Thus  mercury 
internally  promotes  an  increafed  falivation,  and 
pyrethrum  externally  applied  to  the  excretory 
dudts  of  the  falival  glands.  Aloes  ftimulate  the 
redlum  internally  mixed  with  the  circulating 
blood;  and  fea-ialt  by  inje6iion  externally.  Now 
as  the  capillaries,  which  fecrete  the  perfpirable 
matter,  lie  near  the  furface  of  the  body,  the  ap- 
plication of  external  heat  a6ls  immediately  on 
their  excretory^  du6ls,  and  promotes  perfpiration ; 
internally  thofe  drugs  which  poflefs  a  fragrant 
effential  oil,  or  fpiritus  redlor,  produce  this  efFeft, 
as  the  aromatic  vegetables,  of  which  the  numbef 
is  very  great, 

4.  It  muft  be  remembered,  that  a  due  quantity 
of  fome  aqueous  vehicle  muft  be  given  to  fup- 
port  this  evacuation;  otherwife  a  burning  heat 
without  much  vifible  fweat  muft  be  the  confe- 
quencc.  When  the  Ikin  acquires  a  degree  of 
heat  much  above  108,  as  appears  by  Dr.  Alex- 
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andcr's  cxperiTXicnts,  no  vifible  fweat  is  produced ; 
which  is  owing  to  the  great  heat  of  the  Ikla 
evaporating  it  as  haftily,  as  it  is  fccreted ;  and, 
where  the  fweat  is  fecretcd  in   abundance,'  it? 
evaporation  cannot  carry  off  the  exuberant  heat, 
like  the  vapour  of  boiling  water;  becaufe  a  great' 
part  of  it  is  wiped  off,  or  abforbcd  by  the  bed- 
clothes;'  or   the   air  about   the  patient   is  not 
changed  fufRci^ntly  often,  as  it  becomes  faturatcd 
with  the  perfpirable  matter.     And  hence  it  is 
probable,  that  the  wafte  of  perfpirable  matter  is 
as  great,  or  greater,  when  the  Ikin  is  hot  and 
dry,  as  when  it  Hands  in  drops  on  the  Ikin ;  as 
appears  from  the  inextinguifhable  thirft. 
.   Hence  Dr.  Alexander  found,  that  when  the 
heat  of  the  body  was  greater  than  lOS,  nothing 
produced  fweats  but  repeated  draughts  of  cold 
watqr ;  and  of  warm  fluids,  when  the  heat  was 
much  below  that  degree.     And  that  cold  water 
which  procured  fweats  inflantaneoufly  when  the 
heat  was  abqvc   108,  flopped  them  as  certainly 
whpn  it  was  below  that  heat ;  and  that  flannels, 
wrung  out  of  warm  water  and  wrapped  round 
the  legs  and  thighs,  were  then  moft  certainly  pro- 
^u<9:ive  of  fweats, 

5.  The  diaphoretics  are  all  faid  to  fucceed 
much  better,  if  given  early  in  the  morning, 
about  an  hour  before  fun-rife,  than  at  any  other 
^ime ;  which  is*  owiqg  to  the  great  excitability  qf 
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every  part  of  thjs  f)'ftem  after  the  fenforial  power 
has  been  accumulated  during  fleep.  In  thofc, 
who  have  he<ftic  fever,  or  the  febricula,  or  noc- 
turnal fever  of  debility,  the  morning  fvveats  are 
owing  to  the  decline  of  the  fever-fit,  as  explained 
in  Se6l.  XXXII.  9.  Jn  fome  of  thefc  patients 
the  fweat  does  not  occur  till  they  awake;  becaufc 
then  the  fyftem  is  ftill  more  excitable  than  dur- 
ing fleep,  becaufe  the  afliftance  of  the  voluntary 
power  in  refpiration  facilitates  the  general  circu- 
lation,    ^ee  Clafs  I.  2.  1.  3^ 

6.  It  muft  be  obferyed,  that  the  fkin  is  very  dry 
and  hard  to  the  touch,  where  the  abforbents, 
which  open  on  its  furfacc,  do  not  aft ;  as  in 
fome  droplies,  and  other  difeafes  attended  with 
great  third.  This  drynefs,  and  ihrivclled  ap- 
pearance, and  roughnefs,  are '  owing  to  the 
mouths  of  the  abforbents  being  empty  of  their 
apcuftomed  fluid,  and  is  difl:inguiftiable  from  the 
drynefs  of  the  flcin  above  mentioned  in  the 
hot  fits  of  fever,  by  its  not  being  attended  with 
heat. 

As  the  heat  of  the  flcin  in  the  ufual  tempera- 
ture of  the  air  always  evinces  an  increafed  per* 
fpiration,  whether  vifible  or  not,  the  heat  being 
produced  along  with  the  increafe  of  fecretion  ;  it 
follows,  that  a  defedl  of  perfpiration  can  .only 
f  xifl:,  when  the  flcin  is  cold. 

7.  Volatile 
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7.  Volatile  alcali  is  a  very,  powerful  diapho- 
retic, and  particularly  if  exhibited  in  wine-whey ; 
twenty  drops  of  fpirit'  of  hartlhom  every  half 
hour  in  half  a  pint  of  wine-whcy,  if  the  patient 
be  kept  in  a  moderately  warm  bed,  will  in  a  few 
hours  elicit  moft  profufc  fweats. 

Neutral  falts  promote  invifible  perfpiration, 
when  the  flcin  is  not  warmed  much  externally,  as 
^  is  evinced  from  the  great  thirft,  which  fucceeds  a 
meal  of  fait  provilions,  as  of  red  herrings.  When 
thefe  ar^  fufRciently  diluted  with  water,  and  the 
ikin  kept  warm,  copious  fweats  without  inflam- 
ing the  habit,  are  the  confequence.  Half  an 
ounce  of  vinegar  faturated  with  volatile  alcali, 
taken  every  hour  or  two  hours,  well  anfwers  riiis 
purpofe  ;  and  is  preferable  perhaps  in  general  to 
all  others,  where  fweating  is  advantageous.  Boer- 
haave  mentions  one  cured  of  a  fever  by  eating 
red-herrings  or  ajjchovics,  which,  with  repeated 
draughts  of  warm  water  or  tea>  would  I  fuppofe 
produce  copious  perfpiration. 
.  Antimonial  preparations  have  alfo  been  of  late 
much  ufed  with  great  advantage  as  diaphoretics. 
For  the  hiftory  and  ufe  of  thefe  preparations  I 
ihall  refer  the  reader  to  the  late  writers  on  the 
Materia  Medica,  only  obfcrving  that  the  flomach 
becomes  fo  foon  habituated  to  its  ftimulus,  that 
the  fecond  dofe  may  be  confiderably  incrcafed,  if 
the  firft  had  no  operation. 

Where  it  is  advifable  to  procure  copious  fweats, 

the 
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the  emetics,  as  ipecacuanha,  joined  with  opiates, 
9S  in  Dover's  powder,  produce  this  eftc6l  with 
greater  certainty  than  the  above. 

8-  We  muft  not  difmifs  this  fubjcft  without 
pbferving,  that  perfpiration  is  defigntd  to  keep  the 
ikin  flexile,  as  the  tears  are  intended  to  clean  and 
lubricate  the  eye  ;  and  that  neither  of  theib 
fluids  can  be  confidercd  as  excretions  in. their 
natural  ftate^  but  as  fecretions.  See  Clafs  I.  1^ 
a.  3.  And  that  therefore  the  principal  ufe  of 
diaphoretic  medicines  is  to  warxn  the  flcin,  and 
thence  in  confcquence  to  produce  the  natural  de- 
gree of  infenfible  perfpiration  in  languid  habits. 

9.  When  the  flcin  of  the  extremities  is  cold, 
which  is  always  a  fign  of  prefcnt  debility,  the 
digcftion  becomes  frequently  impaired  by  afl^cia- 
tion,  and  cardialgia  or  heartburn  is  induced  from 
the  vinous  or  acetous  fermentation  of  the  aliment. 
In*  this  difcafe  diaphoretics,  which  have  been 
trailed  cordials,  by  their  aflion  on  the  fl:omach 
reftore  its  exertion,  and  that  of  the  cutaneous 
capillaries  by  their  aflbciation  with  it,  and  the 
flcin  becomes  warm,  and  the  digefiion  more 
vigorous. 

10.  But  a  blifter  z6is  with  more  permanent 
and  certain  cflTeft  by  fl:imulating  a  part  of  the 
ikin,  and  thence  affc6\ing  the  whole  of  it,  and  of 
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the  ftomach  by  aflbciation,  and  thence  removes 
the  moft  obftinate  heartburns  and  vomitings. 
From  this  the  principal  ufe  of  blifters  is  undcr- 
ftood,  which  is  to  invigorate  the  exertions  of  the 
arterial  ^nd  lymphatic  vellels  of  the  fkin,  pro- 
ducing an  increafe  of  infenliblc  perfpiration,  and 
of  cutaneous  abforption ;  and  to  increafe  the 
^tt&'ion  of  the  (Ipmach,  and  the  confequcnt  power 
"of  digeftion;  and  thence  by  fympathy  to  excite 
■all  the  other  irritative  motions !  hence  they  re- 
lieve pains  of  the  cold  kind,  which  originate 
from  defeat  of  motion  ;  not  from  their  introduc- 
ing a  greater  pain,  as  fome  have  imagined,  but 
by  ftimulating  the  torpid  vciTels  into  their  ufual 
aftion;  and  thence  increafing  the  a6lion  and 
confequcnt  waraith/)f  the  whole  Ikin,  and  of  all 
the  parts  which  are  ^flbciajed  with  i\. 

II.  1.  SlaJagogues..  The  preparations  of  mer- 
cur}^  coiilift  of  a  fol^ition  or  corrofion  of  that 
ir.etal  by  fome  acid;  and,  when  the  dofe  is 
known,  it  is  probable  that  they  are  all  equally 
efficacious.  As  their  prinripal  ufe  is  in  the  cure 
of  the  venereal  difeafc,  they  will  be  mentioned  jn 
the  catalogue  amongft  the  forbentia.  Where 
falivation  is  intended,  it  is  much  forv^^arded  by  a 
warm  room  and  warm  clothes;  and  prevcnled  by 
expofing  the  patient  to  his  ufual  habits  of  cool 
air  and  drofs,  as  the  mercury  is  then  more  liable 
to  go  off  by  the  bowels. 

a.  Any 
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2.  Any  acrid  drag,  as  pyrethnim,  held  in  the 
mouth  a6ls.  as  a  lialago^ue  externally  by  ftimu- 
lating  the  excretory  duds  of  the  falivary  glands ; 
and  the  filiqua  hirfuta  applied  externally  to  the 
parotid  gland,  and  even  hard  fubllances  in  the 
car,  are  faid  to  have  the  fame  efFedl.  Maftich 
chewed  in  the  mouth  emulges  the  falivary 
glands. 

3.  The  unwife  cuftom  of  chewing  and  fmoak- 
ing  tobacco  for  many  hours  in  a  day  not  only 
injures  the  falivary  glands,  producing  drynefs  in 
the  mouth  when  this  drug  is  not  ufed,  but  I  fuf- 
pe6t  that  it  alfo  produces  fcirrhus  of  the  pan- 
creas. The  ufe  of  tobacco  in  this  immoderate 
degree  injures  the  power  of  digeftion,  by  occa- 
fioning  the  patient  to  fpit  out  that  faliva,  which 
he  ought  to  fwallow ;  and  hence  produces  that 
flatulency,  which  the  vulgar  unfortunately  take 
it  to  prevent.  The  mucus,  which  is  brought 
from  the  fauces  by  hawking,  fhould  be  fpit  out, 
as  well  as  that  coughed  up  from  ihe  lungs ;  but 
that  which  comes  fpontaneoufly  into  the  mouth 
from  the  falivary  glands,  Ihould  be  fwallowed 
mixed  with  our  food  or  alone  for  the  purpofes  of 
digedion.     See  Clafs  I.  2.  2.  7. 

III.  1.  Expe6lorants  arc  fuppofed  to  increafe 
the  fccretion  of  mucus  in  the  branches  of  the 
windpipe,  or  to  increafe  the  perfpiration  of  the 

lungs 
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lungs  fecretcd  at  the  terminations  of  the  bron- 
chial artery. 

2.  If  any  thing  promotes  expectoration  toward- 
the  end  of  peripnemnonies,  when  the  inflammai 
tion  is  reduced  by  bleeding  and  gentle  cathartics, 
fmall  repeated  blifters  about  the  cheft,  with  tepid 
aqueous  and  mucilaginous  or  oily  liquids,  are 
more  advantageous  than  the  medicines  generally 
enumerated  under  this  head;  the  blifters  by 
llimulating,  into  a6lion  the  veflcls  of  the  Ikin 
produce  by  aflbciation  a  greater  adlivity  of  thofe 
of  the  nmcous  membrane,  which  lines  th6 
branches  of  tlie  windpipe,  and  air-cells  of  thd 
lungs ;  and  thus  after  evacuation  they  promote 
the  abforption  of  the  mucus  and  confequent  heal- 
ing of  the  inflamed  membrane,  while  the  dilut- 
ing liquids  prevent  this  mucus  from  becoming 
too  vifcid  for  this  purpofe,  or  facilitate  its  ex-^ 
puition* 

Blifters,  one  at  a  time^  on  the  fides  or  back,  or 
on  the  ftcrnum,  are  alfo  ufcful  towards  the  end 
of  peripneumonies,  by  preventing  the  evening 
accefs  of  cold  fit,  and  thence  preventing  the  hot 
fk  by  their  ftimulus  on  the  flcin ;  in  the  fame! 
manner  as  five  drops  of  laudanum  by  its  ftimulus 
on  the  ftomach.  For  the  increafed  a<5lions  of 
the  veflcls  of  the  flcin  or  ftomach  excite  a  greater 
quantity  of  the  fenforial  power  of  aflbciation,. 
and  thus  prevent  the  torpor  of  the  other  parts  of* 

the 
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the  fyftem ;  which,  when  patients  are  debilitated, 
is  fo  liable  to  return  in  the  evening. 

3*  Warm  bathing  is  of  great  fcrvice  towards 
the  end  of  peripneumony.to  promote  expectora- 
tion, efpecially  in  thofe  children  who  drink  too 
little  aqueous  fluids,  as  it  >gcntly  increafes  the 
adlion  of  the  pulmonary  capillaries  by  their  con- 
fent  with  the  cutaneous  ones,  and  fupplies  the 
fyftem  with  aqueous  fluid,  and  thus  dilutes  the 
fccrcted  mucus. 

Some  have  recommended  oil  externally  around 
the  cheft,  as  well  as  internally,  to  promote  ex- 
pexftoration;  and  upon  the  nofc,  when  its  mucous 
membrane  is  inflamed,  as  in  common  cataiTh.     . 

• 

IV.  1.  Diuretics.  If  the  flcin  be  kept  warm, 
moft  of  thefe  medicines  promote  fweat  inftcad  of 
urine;  and  if  their  dofc  is  enlarged,  moft  of 
ihem  become  cathartic.  Hence  the  neutral  falts 
are  ufed  in  general  for  all  thci'e  purpofes.  Thofe  ^ 
indeed,  which  are  compofcd  of  the  vegetable^ 
acid,  are  moft  generally  ufed  as  fudorifics ;  thofe 
with  the  nitrous  acid  as  diuretics;  and  thofe 
with  the  vitriolic  acid  as  cathartics :  while  thofe 
united  with  the  marine  acid  enter  our  common 
nutriment,  as  a  more  general  ftimulus.  All  thefe 
increafe  the  acrimony  of  the  urine,  hence  it  is 
retained  a  lefs  time  in  the  bladder ;  and  in  con- 
fequence  lefs  of  it  is  reabforbed  into  the  fyftem, 

and 
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and  the  apparent  quantity  is  greater,  as  more  is 
evacuated  from  the  bladder ;  but  it  is  not  certain 
from  thence,  that  a  greater  quantity  is  fecreted 
by  the  kidneys.  Hence  nitre,  and  other  neutfal 
falts,  arc  erroncoufly  given  in  the  gonorrhoea; 
as  they  augment  the  pain  of  making  v^^ater  by 
their  Aimulus  on  the  excoriated  or  inflamed 
urellira.  They  are  alfo  erroncoufly  given  in 
catarrhs  or  coughs,  where  the  difchlrge  is  too 
thin  and  falinc,  as  they  increafe  the  frequency  of 
coughing. 

^,  Balfam  of  Copaiva  is  thought  to  promote 
urine  more  than  the  other  native  balfams ;  and 
common  refin  is  laid  to  a<ft  as  a  powerful  diu- 
retic in  horfes.  Thefe  are  alfo  much  recom- 
mended in  gleets,  and  in  fluor  albus,  perhaps 
more  than  they  deferve ;  they  give  a  violet  fmell 
to  the  urine,  and  hence  probably  increafe  the 
fccretion  of  it. 

Calcined  egg-ihells  are  faid  to  promote  urine, 
perhaps  from  the  pholphoric  acid  they  contain. 

3.  Cold  air  and  cold  water  will  increafe  the 
quantity  of  urine  by  decreafing  the  abforption 
from  the  bladder ;  and  neutral  and  alkalious  falta 
and  cantharides  by  fl:imulating  the  neck  of  the 
bladder  to  difcharge  the  urine  as  foon  as  fecret-^ 
ed ;  and  alcohol,  as  gin  and  rum,  at  the  beginning 
of  intoxication,  if  the  body  be  kept  cool,  occafioft 

much 


Digitized  by  VjOOQ IC 


Art.  m.  2.  5.  I.    SECERNENTIA.  465 

much  urine  by  inverting  the  urinary  lymphatics, 
and  thence  pouring  a  fluid  into  the  bladder, 
which  never  paffed  the  kidneys.  But  it  is  pro- 
bable, that  thofe  medicines,  which  give  a  fcent 
to  tlie  urine,  as  the  balfams  and  relins,  but  par- 
ticularly afparagus  and  garlic,  are  the  only  drugs, 
which  truly  increafe  the  fecretion  of  the  kidneys. 
Alcohol  however,  ufed  as  above  mentioned,  and 
perhaps  great  dofes  of  tindure  of  cantharides, 
may  be  confidered  as  drafiic  diuretics,  as  they 
pour  a  fluid  into  the  bladder  by  the  retrograde 
a6lion  of  the  lymphatics,  which  are  in  great 
abundance  fpread  about  the  neck  of  it.  .  Sec 
Sea.  XXIX.  3. 

V.  Mild  cathartics.  The  ancients  believed 
that  fome  purges  evacuated  the  bile,  and  hence 
were  teitned  Cholagogues;  others  the  lymph, 
and  were  termed  Hydragogues ;  and  that  in 
fhort  each  cathartic  fele<5led  a  peculiar  humour, 
which  it  difchargcd.  The  moderns  have  too 
haftily  rejeded  this  fyft:em;  the  fubjedl  well 
deferves  further  obfervation. 
.  Calomel  given  in  the  dofc  from  ten  to  twenty 
grains,  fo  as  to  induce  purging  without  the 
aflSftance-of  other  drugs,  appears  to  me  to  par- 
ticularly increafe  the  fecretion  of  bile,  and  to 
evacuate  it ;  aloe  fecms  to  increafe  the  fecretion 
of  the  inteflinal  mucus ;  and  it  is  probable  that 
the  pancreas  and  fpleen  may  be  peculiarly  ftimu- 

voL.  II.  H  h  lated 
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lated  into  allien  by  fome  other  of  this  tribe  of 
medicines ;  whilft  others  of  them  may  fimply 
ftimulatc  the  inteftinal  canal  to  evacuate  its  con- 
tents, as  thfe  bile  of'  animals.  It  muft  be  re* 
marked,  that  all  thcfe  cathartic  medicines  arc 
fuppofcd  to  be  exhibited  in  their  ufual  dofes, 
dtherwife  they  become  draftic  purges,  and  are 
treated  of  in  the  Clafs  of  Invcrtentia. 

VI.  The  mucus  of  the  bladder  is  feen  in  the 
iirine,  when  cantharides  have  been  ufed,  either 
internally  or  externally,  in  fuch  dofes  as  to  in- 
duce the  ftt•angur)^  Spirit  of  turpentine  is  faid 
to  have  the  fame  cffe6l.  I  have  given  above  a 
dram  of  it  twice  a  day  floating  on  a  glafs  of 
water  in  chronic  lumbago  without  this  efFcdl, 
and  the  patieiit  gradually  recovered.  Phofphorus 
may  poflibly  afFe«5l  the  mucous  glands  of  the 
urethra  like  cantharides.  See  Impotentia,  Claft 
II.  2i  2i ». 

Vil.  Aide  given  internally  fcems  to  a<5l  chiefly 
on  the  redtum  and  fphindler  ani,  producing  tenel^ 
mus  and  piles.  Externally  in  clyfters  or  fup^ 
pofitories,  comhion  fait  feems  to  a6l  on  that, 
bowel  with  greater  certainty.  But  where  the 
thread  worms  or  iafcaridcs  exift,  6o  or  100  grains 
of  aloes  reduced  to  powder  and  boiled  in  a  pint 
of  gruel,  and .  ufed  as  a  clyfter  twice  a  week  for 
three  months,  has    frequently  deftroyed  them. 

.      Might 
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Might  not  the  hairs  of  filiqua  hirfuta  be  ufed 
in  an  inje6tion  for  this  purpofe  ?  Sec  Clafs  I.  1. 
4.  14» 

VIII.  The  external  application  of  cantharides 
by  ftimulating  the  excretojy  du6ts  of  the  capil- 
lary glands  produces  a  great  fecretion  of  fiibcuta- 
ncous  mucus  with  pain  and  inflammation:;  which 
mucaginous  fluid,  not  being  able  to  permeate  the 
cuticle,  raifes  it  up ;  a  fimilar  fecretion  and  eleva- 
tion of  the  cuticle  is  produced  by  a6lual  fire ; 
and  by  cauftic  ntaterials,  as  by  the  application 
of  the  juice  of  the  root  of  white  briony,  Or 
bruifed  mufl:ard-feed.  Experiments  are  wanting 
to  introduce  fonje  acrid  application  into  pra6lice 
inftead  of  cantharides,  which  might  not  induce 
the  ftrangury, 

Muftard-feed  alone  is  too  acrid,  and  if  it  be 
fuffered  to  lie  on  the  flcin  many  minutes  is  liable 
to  produce  a  flough  and  confequent  ulcer,  and 
Ihould  therefore  be  mixed  with  flour  when  ap- 
plied to  cold  extremities.  Volatile  alkali  pro- 
perly diluted  might  ftimulate  the  fkin  without 
inducing  ftrangury* 

IX.  The  mild  errhines  are  fiich  ils  moderately 
ftimulate  the  membrane  of  the  noftrils,  fo  as  to 
increafe  the  fecretion  of  nafal  mucus ;  as  is  fecn 
in  thofe,  who  are  habituated  to  take  fnuflf.  Thf 
ftronger  errhines  are  mentioned  in  Art.  V.  2.  3. 

H  h  3  X.  The 
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X.  Tlie  fccrction  of  tears  is  increafed  either  by 
applying  acrid  fubftances  to  the  eye ;  or  acrid 
vapours,  which  ftimulate  the  excretory  dudl  of 
the  lacr)  mal  gland ;  or  by  applying  them  to  the 
noftrils,  and  ftimulating  the  excretoi^y  duel  of  the 
lacrymal  fack,  as  treated  of  in  the  Seftion  on 
Inftinct. 

Or  the  fecretion  of  tears  is  increafed  by  the 
aflbciation  of  the  motions  of  the  excretqiy  dn<5l 
of  the  lacrymal  fack  with  ideas  of  tender  plea- 
fure,  or  of  hopelefs  diftrefs,  as  explained  in  Seft. 
XVI.  8.  2.  and  3. 

XI.  The  fecretion  of  fenforial  power  in  the 
brain  is  probably  increafed  by  opium  or  wine, 
becaufe  when  taken  in  certain  quantity  an  im- 
mediate increafe  of  ftrength  and  a€tivlty  fucceeds 
for  a  time,  with  confequent  debihty  if  the  quan- 
tity taken  be  fo  great  as  to  intoxicate  in  the  lead 
degree.  The  ncccffity  of  perpetual  refpiration 
Ihews,  that  the  ox)^en  of  the  atmofpherefuppHes 
tlie  fource  of  the  fpirit  of  animation ;  which  is 
conftantly  expended,  and  is  probably  too  fine  to  be 
long  contained  in  the  nerves  after  its  produdlion 
in  the  brain.  Whence  it  is  probable,  that  the 
refpiration  of  oxygen  gas  mixed  with  common 
air  may  increafe  the  fecretion  of  fenforial  power ; 
as  indeed  would  appear  from'  its  exhilarating 
tfFe6l  on  moil  patients. 

IIL  Catalogue 
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IIL   Catalogue  of  the  Secernentia. 

I.  Diaphoretics.  n 

1.  Amom am  zinziber,  ginger.  Caryophyllus 
aromaticuSj  cloves.  Piper  indicuni,  pep- 
per. Caplicum.  Cardamomum.  Pimen- 
to, myrtus  pimenta.  Canclla  alba.  Ser- 
pentaria  virginiana,  ariftolochia  ferpen- 
taria,  guaiacum.  Saflafras,  laurus  fafla- 
fras.  Opium.  Wine. 
a.  Eflential  oils  of  cinnamon,  laurus  cinna- 
iDomum.  Nutmeg,  myriftica  mofchata. 
Cloves,  caryophyllus  aromaticus.  Mint, 
mentha.  Camphor,  laurus  camphora. 
Ether, 

3.  Volatile  falts,  as  of  ammoniac  and  of  hartf- 

horn.     Sal  cornu  cervi. 

4.  Neutral  falts,  as  thofe  with  vegetable  acid; 

or  with  iparine  acid,  as  comrnon  fait, 
Hal  ex,  red- herring,  anchgvy, 

5.  Preparations  of  antimony,  as  emetic  tartar, 

antimoniura  tartarlzatum,  wine  of  anti* 
mony.     James's  powder. 

6.  External    applications.     Bliftcrs.     Warm 

bath.    Warm  air.    Exercife.    Fridlion. 

7.  Cold  water  with  fubfequent  warmth. 

JI.  Sialagogues.     Preparations  of  mercur}^,  hy- 

drargyms.     Pyrethrum,     anlhcmis    pyrc- 

thrqm,  tobacco,  cloves,  pepper,  cowhage^ 

H  h  3  ftizolobiun^ 
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ftizolobium  liliqua  hirfuta.    Maftich,  pifla- 
cia  lentifcus. 

HI.  Expectorants. 

1.  Squill,  fcilla  maritima,  garlic,  Icck,  onion, 

allium,  afafoetida,  ferula  afafoetida,  gum 
ammoniac,  benzoin,    tar,    pix  liquida, 
*  balfamofTolu. 

2.  Root  of  feneka,  polygala  feneka,  of  elecam- 

pane, inula  helenium. 

3.  Marfti-mallow,  althaea,  coltsfoot,  tuflilago 

farfara,  gum  arable,  mimofa  nilotica,  gum 
tragacanth,  aftragalus  tragacantha.  De- 
co6lion  of  barley,  hordeum  diftichom 
Expreflcd  oils.  -Spermaceti,  foap.  Ex- 
tra6l  of  liquorice,  glycyrrhiza  glabra. 
Sugar.    Honey. 

4.  Externally  blifters.     Oil.    Warm  bath. 

JV.  Mild  diuretics. 

1.  Nitre,  kali  acetatura,  other  neutral  falts. 
a.  Fixed  alkali,  foap,  calcined  egg-fhells. 

3.  Turpentine.     Balfam  of  Copaiv^.     Rcfiq. 

Olibanum. 

4.  Afparagus,  garlic,  wild  daucus.     Parfley, 

apium.  Fennel,  f8eniculum,pareirabraya, 
ciflampclps  ? 

5.  Externally  cold  air,  cold  water. 

6.  Alcohol.  Tinaureofcantharidcs.  Opium^ 

V.  Mil4  cathartics. 

1.  Sweet 
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J,  Sweet  fubacid  fruits.  Prunes,  prunus  do- 
mefiica.  Caffia  fiftula.  Tamarinds,  cryf- 
tals  of  tartar,  unrefined  fugar.  Manna, 
Honey, 

i.  Whey  of  milk,  bile  of  animals, 

3.  Neutral  falts,  as  Glauber's  fait,  vitriolated 

tartar,  fea-water,  magnefia  alba,  foap. 

4.  Gum  guaiacum.    BaUamofPeru.   Oleum 

ricini,  caftoroil,  oil  of  almonds,  oil  of 
olives,  fulphur. 

5.  Senna,  caflia  fenna,  jalap,  aloe,  rhubarb, 

rheum  palmatum, 

6.  Calomel.    Emetic  tartar,  antimonium  tar- 

tarizatum. 

VI.  Secretion  of  tnucus  of  the  bladder  is  in- 

crcafcd  by  cantharidcs,  by  fpirit  of  turpen^ 
tine  ?     Phofphorus  ? 

VII.  Secretion  of  mucus  of  the  redlum  is  in- 

creafed  by  aloe  internally,  by  various  clyf- 
ters  and  fuppofitorics  externally. 

VIIL  Secretion  of  fubcutaneous  mucus  is  in- 
crcafed  by  blifters  of  cantharidcs,  by  ap- 
plication of  a  thin  ilice  of  the  frefli  root 
of  white  briony,  by  finapifms,  by  root  of 
horfe-radiih,  cochlearia  armoracia.  Vola- 
tile alcali. 

IX.  Mild    errhines.     Marjoram.     Origanum. 
Marum,  tobacco. 

H  h  4  X.  Secretion 


Digitized  by  VjOOQ IC 


472  SORBENTIA.        Art,  IV.  1. 1. 

X.  Secretion  of  tears  is  increafed  by  vapour  of 

iliced  onion,  of  volatile  alcali.     By  pity, 

or  ideas  of  hopplefs  diftrefs. 
XL  Secretion  of  fenforial  power  in  the  brain  is 
probably  increafed  by  opium,  by  wine,  and 

perhaps  by  oxygen  gas  added  to  the  com^ 

mon  air  in  refpiration. 


Art.  IV. 
SORBENTIA. 


I.  Those  things  which  increafe  the  irritative 
motions,  whiqh  conftitute  abforption,  are  termed 
forbentia;  and  are  as  various  as  the  abforbent 
veflels  which  they  ftimulate  into  a<ftion. 

1.  Cutaneous  abforption  is  increafed  by  aufterc 
acids,  as  of  vitriol ;  hence  tliey  are  believed  (o 
check  colliquative  fweats,  and  to  check  the  erup- 
tion of  fniall- pox,  and  contribute  to  the  cure  of 
the  itch,  and  tinea ;  hence  they  thicken  the  fa- 
liva  in  the  mouth,  as  lemon-juice,  crab-juice, 
floes. 

a,  Abforption  from  the  mucous  membranq  is 
^ncreafed  b^  opium,  aad  Pcruviaq  bark,  inte?^- 

naUyj 
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nally ;  and  by  blue  vitriol  externally.  Hence  the 
expeftoiation  in  coughs,  and  tl^e  mucous  dif- 
charge  from  the  urethra,  are  thickened  and  lef- 
fened. 

3.  Abforption  from  the  cellular  membrane  is 
pron;ioted  by  bitter  vegetables,  and  by  emetics, 
and  cathartics.  Hence  matter  is  thickened  and 
leflcncd  in  ulcers  by  opium  and  Peruvian  baik  j 
and  ferum  is  ablorbcd  in  anafarca  by  the  operai" 
tion  of  emetics  and  cathartics, 

4.  Venous  abforption  is  incrcafed  by  acrid  ve- 
getables ;  as  water-crefs,  ccUery,  horfe-radiflu 
muftard.  Hence  their  ufe  in  fca-fcurvy,  the  vi- 
bices  of  which  are  owing  to  a  defc(5l  of  venous 
abforption  ;  and  by  external  ftimulanls,  as  vine- 
gar, and  by  electricity,  an4  perhaps  by  oxygen. 

5.  Inteftinal  abforption  is  increafed  by  aftrin- 
gent  vegetables,  as  rhubarb,  galls ;  and  by  earthy 
falts,  as  alum;  and  by  argillaceous  and  calca- 
reous earth. 

6.  Hepatic  abforption  is  increafed  by  metallic 
falts,  hence  calomel  and  fal  martis  are  fo  effica- 
cious in  jaundice,  wonns,  chlorofis,  dropfy, 

7.  Venereal  virus  in  ulcers  is  abforbed  by  the 

ilimulus 
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ftimnlus  of  meroiry  ;  hence  they  heal  by  the  ufc 
of  this  medicine. 

8.  Vcnefc6lion,  hunger,  thirft,  and  violent 
evacuations,  increafe  all  abforptions;  hence 
Sweating  produces  coftivenefs. 

Q.  Externally  bitter  aftringent  vegetables, 
earthy  and  metallic  falts,  and  bandages,  promote 
the  abforption  of  the  parts  on  which  they  arc 
applied. 

10.  All  thefe  in  their  ufual  dofes  do  not  in- 
creafe the  natural  heat ;  but  they  induce  coftive- 
nefs,  and  deep-coloured  urine  with  earthy  fedi- 
ment. 

"  In  greater  dofes  they  invert  the  motions  of  the 
ftomach  and  la61eals ;  and  hence  vomit  or  purge, 
as  carduus  bcncdidlus,  rhubarb.  They  promote 
pcrfpiration,  if  the  Ikin  be  kept  warm  ;  as  camo- 
mile tea,  and  teftaceous  powders,  have  been  ufed 
as  fudorifics. 

The  preparations  of  antimony  vomit,  purge,  or 
fweat,  cither  according  to  the  quantity  exhibited, 
or  as  a  part  of  what  is  given  is  evacuated.  Thus 
^  quarter  of  a  grain  of  emetic  tartar  (if  well  pre- 
pared) will  promote  a  diaphorefis,  if  the  Ikin  be 
kept  warm  ;  half  a  grain  will  procure  a  ftool  or 
two  firft,  and  fweating  afterward;  and  t  grain 
I  will 
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will  generally  vomit,  and  then  purge,  and  laftly 
fweat  the  patient.  In  lefs  qiiantity  it  is  probable^ 
that  this  medicine  ac^ls  like  other  metallic  falts^ 
as  fteel,  zinc,  or  copper  in  Imall  dofes  ;  that  is, 
that  it  ftrengthens  the  fyftem  by  its  flimulus.  As 
camomile  and  rhubarb  in  different  dofes  vomit,  or 
purge,  or  a6k  as  ftimulants  fo  as  to  ftrengthen  the 
fyftem. 

Some  of  the  medicines  of  this  clafs  of  forben- 
tia  have  been  termed  tonics  by  fpme  authors,  as 
giving  due  tone  to  the  animal  fibre.  But  it 
ihould  be  obferved>  that  tone  is  a  mechanical 
term,  applicable  only  to  mufical  ftrings,  and  like 
bracing  and  relaxation,  cannot  be  applied  to  ani- 
ynal  life  except  metaphorically.  The  fame  may 
be  obferved  of  the  word  reaction,  ufed  by  fome 
modem  authors,  which  in  its  proper  lignification 
is  a  mechanical  term  inapplicable  to  the  laws  of 
life  except  metaphorically. 

IL  Obsekvations  on  the  Sorbkntia. 

L  1.  As  there  is  great  difference  in  the  appar 
rent  ftru6hare  of  the  various  glands,  and  of  the 
fluids  which  they  fele<5l  from  the  blood,  thefe 
glands  muft  poffefs  different  kinds  of  irritabiJity, 
and  are  therefore  ftimulated  into  ftronger  pr  un- 
natural adlions  by  different  articles  of  the  ma- 
jteria  medica,  as  Ihewn  in  the  feccmentia.    Now 

as 
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as  the  abforbcnt  veflels  are  likewife  glands,  and 
drink  up  or  feleft  different  fluids,  as  chyle,  wa- 
ter, mucus,  with  a  part  of  every  different  fecre- 
tion,  as  a  part  of  the  bile,  a  part  of  the  faliva, 
a  part  of  the  urine.  Sec.  it  appears,  that  thefc  ab- 
forbcnt vcflTels  muft  likewife  poffefs  different 
kinds  of  irritability,  and  in  confequence  mufl  re- 
quire different  articles  of  the  materia  medica  to 
excite  them,  into  unufual  adlion.  This  part  of 
the  fubje6l  has  been  fo  little  attended  to,  that  the. 
candid  reader  will  find  in  this  article,  a  great  deal 
to  excufe. 

It  was  obferved,  that  fome  of  the  feccrnentia 
did  in  a  left  degree  increafe  abforption,  from  the 
combination  of  different  properties  in  the  fame 
vegetable  body  ;  for  the  fame  reafon  fome  of  the 
clafs  of  forbenti^  produce  fccretion  in  a  lefs  de- 
gree, as  ihofc  bitters  which  have  alio  an  aroma  in 
their  compofition ;  thefe  are  known  from  their 
increafing  the  heat  of  .the  fyflcm  ^bove  its  ufual 
Hcgree. 

It  muft  alfo  be  noted,  that  the  actions  of  every 
part  of  the  abforbcnt  fyftcm  are  fo  aflbciatcd  with 
each  other,  that  the  drugs  which  fHmulate  one 
branch  increafe  the  aftion  of  the  whole;  and 
the  torpor  or  quiefcence  of  one  branch  weakens 
the  exertions  of  the  whole  ;  or  when  one  branch 
'  is  excited  into  flronger  a6lion,  fome  other  branch 
has  its  actions  weakened  or  inverted.  Yet 
though  peculiar  branches  of  the  abforbcnt  fyf- 
tcm 
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'  tem  are  ftimulated  into  a6lion  by  peculiar  fub- 
ftances,  there  are  other  fubftances  which  feem  to 
jftimulate  the  whole  fyflem,  and  that  without  im- 
mediately increaling  any  of  the  fecretions;    as 

.  thofe  bitters  which  poflfefs  no  aromatic  fcent,  at 
the  head  of  which  Hands  the  famed  Peruvian 
bark,  or  cinchona* 

2.  Cutaneous  abforption.  I  have  heard  of 
fome  experiments,  in  which  the  body  was  kept 
cold,  and  was  thought  to  abforb  more  moifture 
from  the  atmofpherc  than  at  any  other  time. 
This  however  cannot  be  determined  by  ftatical 
experiments ;  as ,  the  capillary  veflels,  which  fe- 
Crete  the  perfpirable  matter,  muft  at  the  fame 
time  have  been  benumbed  by  the  cold  ;  and  from 
their  inaflion  there  could  not  have  been  the  ufual 
wafte  of  the  weight  of  the  body ;  and  as  all" 
other  mufcular  exertions  are  beft  performed, 
when  the  body  poflcfles  its  ufual  degree  of 
warmth,  it  is  conclufivc,  that  the  abforbent  fyf- 
tern  (hould  like  wife  do  its  office  beft,  when  it  is 
not  benumbed  by  external  cold. 
•  The  auftere  acids,  as  of  vitriol,  lemon-juice, 
juice  of  crabs  and  floes,  (Irengthen  digeflion,  and 
prevent  that  propenfity  to  fweat  fo  ufual  to  weak 
convalefcenls,'anddiminifli  the  colliquative  fweats 
in  hccHiic  fevers;  all  which  are  owing  to  their  in- 
creafing  the  a6lion  of  the  external  and  internal 
cutaneous   abforption.     Hence  i^itriolic   acid   is 

given 
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given  in  the  fmall-pox  to  prevent  the  too  hafly 
or  too  copious  eruption,  which  it  effedls,  by  in- 
creafing  the  Cutaneous  abforption.  Vinegar, 
from  the  quantity  of  alcohol  which  it  contains, 
exerts  a  contrary  effect  to  that  here  defcribed, 
and  belongs  to  the  incitantia  ;  as  an  ounce  of  it 
promotes  fweat,  and  a  flufliing  of  the  Ikin;  at 
the  fame  externally  it  a6ls  as  a  venous  abforbent, 
as  the  lips  become  pale  by  moiftening  them  with 
it.  And  it  is  faid,  when  taken  internally  in 
great  and  continued  quantity,  to  induce  palenefe 
of  the  Ikin,  and  foftnefs  of  the  bones. 

The  fweet  vegetable  acids,  as  of  feveral  ripe 
fruits,  are  among  the  torpentia  ;  as  they  are  Icfe 
ftimulating  than  the  general  food  of  this  climate, 
and  arc  hence  ufed  in  inflammatory  difeafes. 

Where  the  quantity  of  fluids  in  the  fyfiem  is 
much  leflened,  as  in  heftic  fever,  which  has 
been  of  fomc  continuance,  or  in  fpurious  perip- 
tieumony,  a  grain  of  opium  given  at  night  will 
fometimes  prevent  the  appearance  of  fweats; 
which  is  owing  to  the  ftimidus  of  opium  increaf- 
ing  the  adlions  of  the  cutaneous  abforbents,  more 
than  thofe  of  the  fccerning  vcfTels  of  the  flcin. 
Whence  the  fecretion  of  pcrfpirable  matter  is  not 
decreafed,  but  its  appearance  on  the  fkin  is,  pre- 
vented by  its  more  facile  abforption. 

3.  There  is  one  kind  of  itch,  which  feldom  ap- 
pears between  the  fingers,   is  the  leafl:  infedious, 

and 
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and  moft  difficult  to  Eradicate,  and  which  has  its 
cure  much  facilitated  by  the  internal  ufe  of  acid 
of  vitriol.  This  difeafe  confifts  of  fmall  ulcers 
in  the  Ikin,  which  are  healed  by  whatever  in- 
creafes  the  cutaneous  abforption.  The  external 
application  of  fulphur,  mercury,  and  acrid  vc^ 
gctables,  a6ls  on  the  fame  principle;  for  the 
animalcula,  which  are  feen  in  thefe  puftules, 
are  the  efFedl,  not  the  caufe,  of  them ;  as  all  other 
ftagnating  animal  fluids^  as  the  femen  itfelf, 
abounds  with  limilar  microfcopic  animals.  Sec 
Dyfenter)',  Clafs  IL  1.  3.  18. 

4.  Young  children  have  fometimes  an  erup- 
tion upon  the  head  called  tinea,  which  dif- 
charges  an  acrimonious  ichor  inflaming  the  parts, 
on  which  it  falls.  This  eruption  I  have  feen 
,  fubmit  to  the  internal  ufc  of  vitriolic  acid,  when 
only  wheat-flour  was  applied  externally.  This 
kind  of  eruption  is  likewife  frequently  cured  \>j 
teftaceous  powders ;  two  materials  fo  widely  dif- 
ferent in  their  cheynical  properties,  but  agreeing 
in  their  power  of  promoting  cutaneous  abforp* 
tion. 

ir.  Abforption  from  the  mucous  membrane  is 
increaled  by  applying  to  its  furfacc  the  auftere 
ncids,  as  of  vitriol,  lemon-juice,  crab-juice,  floes. 
When  thcfe  are  taken  into  tlie  mouth,  they  im- 
mediately thicken,  and  at  the  fame  time  Icffcn  the 
,  quantity 
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quantity  of  the  faliva ;  which  laft  circumftancc 
cannot  be  owing  to  their  coagulating  the  faliva^ 
but  to  their  increafing  the  abforption  of  the  tlnn- 
ner  parts  of  it.  So  alum  applied  to  the  tip  of  the 
tongue  does  not  flop  in  its  adlion  there,  but  in- 
dependent of  its  difFufion  it  induces  cohefion  and 
corrugation  over  the  whole  mouth.  (Cullcn's 
Mat.  Med.  Art.  Aftringentia.)  Which  is  owing 
to  the  aflbciation  of  the  motions  of  the  parts  or 
branches  of  the  abforbeilt  f}^em  with  each  other. 

Abforption  from  the  mucous  membrane  is  in- 
creased by  opium  taken  internally  in  fmall  dofes 
more  than  by  any  other  medicine,  as  is  feen  in  its 
thickening  the  expe6loration  in  coughs,  and  the 
difeharge  from  the  noftrib  in  catarrh,'  and  per- 
haps the  difeharge  from  the  urethra  in  gonorrhoea. 
The  bai-k  fecms  next  in  power  for  all  thefe  purpofes. 

Externally  flight  folutions  of  blue  vitriol,  as 
two  or  three  grains  to  an  ounce  of  water,  applied 
to  ulcers  of  the  mouth,  or  to  chancres  on  the, 
glans  penis,  more  powerfully  induce  them  to 
heal  than  any  other  material. 

Where  the  lungs  or  urethra  are  inflamed  to  a 
conliderable  degree,  and  the  abforption  is  fo 
great,  that  the  mucus  is  already  too  thick,  and 
adheres  to  the  membrane  from  its  vifcidity,  opi- 
ates and  bitter  vegetable  and  aufterc  acids  are  im- 
proper ;  and  mucilaginous  diluents,  fliould  be 
ufed  in  their  ftead  with  venefedion  and  tor- 
pentia. 

V  III.  l.AlK 
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III.  1.  Abfoiption  from  the  cellular  mem- 
brane, and  from  all  4^he  other  cavities  of  the  body^ 
is  too  flowly  performed  in  fome  cdnftitutions ; 
hence  the  bloated  pale  complexion ;  and  when 
this  occurs  in  its  greatefl  degree,  it  becomes  aii 
imiverlal  dropfy.  Thefe  habits  are  liable  to  in- 
termittent fevers,  hyfleric  paroxyfms,  cold  extre^ 
mities,  iijdigcftion,  and  all  the  fyrhptdms  of  de- 
bility. 

The  abforbent  fyftcm  is  mOre  fubjeA  to  torpor 
or  quiefcence  than  the  feceming  fyftera,  both 
from  the  coldnefs  of  the  fluids  which  are  applied 
to  it,  as  the  moifture  of^lhe  atmofphere,  and 
frdm  the  coldnefs  of  the  fluids  which  we  drink  ; 
and  alfo  from  its-  being  fl:imulatcd  only  by  inters 
vals,  as  when  we  take  our  food  ;  whereas  the  fe- 
ceming fyftem  is  perpetually  excited  into  ailidn 
by  the  warm  circulating  blood ;  as  explained  in 
Sea.XXXIL. 

2*  The  Peruvian  bark,  camomiie  Qowets,  and- 
other  bitter  drugs,  by  ftimulating  this  cellular 
branch  of  the  abforbent  fyftem  prevents  it  from 
becoming  quiefeent ;  henbe  the  cold  paroxyfms 
pf  thofe  agues,  which  arife  from  the  torpor  of 
the  cellular  lymphatics,  are  prevented,  iand  the 
hot  fits  in  Gonfequence*  The  patient  thence  jprc- 
ferv6s  his  wkural  heat,  regains  his  healthy  colour, 
and  his  accuftomed  ftrength. 

Where  the  cold  paroxyfm  of  an  ague  originateg 
Toi;.  IK  I  i  in 
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in  the  abforbents  of  the  liver,  fpleen,  or  other 
internal  vifcus,  the  addition  of  fteel  to  vegetaWc 
bitters,  and  efpccially  after  the  ufe  of  one  dofc  of 
calomel,  much  advances  the  cure. 

And  where  it  originates  in  any  part  of  the  fe* 
ceming  fyflcm,  as  is  probably  the  cafe  in  fome 
kinds  of  agues,  the  addition  of  opium  in  the 
dofe  of  a  grain  and  half,  given  about  an  hour 
before  the  acccfs  of  the  paroxyfm,  or  mixed  with 
chaljbcate  and  bitter  medicines,  enfures  the  cure. 
Or  the  fame  may  be  effected  by  wine  given  in- 
ftead  of  opium  before  the  paroxyfm,  fo  as  nearly 
to  intoxicate. 

Thefe  three  kinds  of  agues  are  thus  diftin- 
guilhed ;  the  lirft  is  not  attended  with  any  tu- 
mid or  indurated  vifcus,  which  the  people  call 
an  ague  cake,  and  which  is  evident  to  the  touch. 
The  fecond  is  accompanied  with  a  tumid  vifcus ; 
and  thelafi:  has  generally,  I  believe,  the  quartan 
type,  and  is  attended  with  fome  degree  of  arterial 
debilit}- . 

The  bark  of  the  broad-kaved  willow  or  falix 
caprea  of  Linneus,  is  much  recommended  as 
equal  to  the  Peruvian  bark  given  in  the  fame  or 
in  greater  quantity  by  Mr.  White  of  Bath.  Obferv. 
and  Exper.  on  broad- leafed  willow.  Vernor  an4 
Hood,  London.  A  Dr.  Gunz  in  Grcrmany  re- 
•commends  alfo  as  a  fubftitute  for  Peruvian  bark, 
the  bark  of  fix  fpecies  of  willow,  the  falix  alba, 
pentandra,  fragilis,  caprea,  vitellina,  and  amygda- 

lina. 
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lina.  Dr.  Gunz  believes  fome  of  theTe  barks  to 
be  more  efficacious  than  the  Peruvian.  And  as 
fome  of  thefe  willow-barks  may  be  procured  in 
great  quantity,  as  they  are  ftripped  off  fro n  the 
willow  twigs  ufed  by  the  baiket-makers  in  many 
parts  of  the  country  in  the  vernal  months,  it 
would  fcem  to  \}c  an  article  worth  attending  to. 

The  root  of  geum  urbanum,  avens,  is  recom- 
mended as  a  fubftitute  for  Peruvian  bark  by  Dr. 
Vogel,  and  faid  to  cure  the  quartan  ague  given 
in  the  dofe  of  half  a  dram  every  hour  through  the 
day.  Tl^  datifca  cannabina  of  Linneus  is  alfo 
faid  to  equal  the  Peruvian  bark  in  its  febrifuge 
virtues.  Medical  and  Phyfical  Journal,  Vol.  I. 
p.  19«- 

3.  This  clafs  of  abforbent  medicines  are  faid  to 
decrcafe  irritability.  After  any  part  of  o'ur  fyl- 
tem  has  been  torpid  or  quiefcent,  by  whatever 
caule  that  was  produced,  it  becomes  afterwards 
capable  of  being  excited  into  greater  motion  by 
fmall  ftimuii ;  hence  the  hot  fit  of  fever  fucceeds 
the  cold  one.  As  thefe  medicines  prevcn^  tor- 
por or  quiefcence  of  parts  of  the  fyftem,  as  cold 
hands  or  feet,  which  perpetually  happen  to  weak 
conflitutions,  the  fubfequent  increafe  of  irritabi- 
lity of  thefe  parts  is  likewife  prevented. 

'  4.  Thefe  abforbent  medicines,  including  both 
the  bitters,  and  metallic  falts,  and  opiates,  are 

I  i  2  of 
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of  great  ufe  in  the  dropfy  by  their  promoting 
univerfal  abforption;  but  here  evacuations  arc 
likewife  to  be  produced,  as  will  be  treated  of  in 
the  Invertentia. 

5.  The  matter  in  ulcers  is  thickened,  and 
thence  rendered  lefs  corrofive,  the  faline  part  of 
it  being  reabforbed  by  the  ufe  of  bitter  medicines ; 
hence  the  bark  is  ufed  with  advantage  in  the  cure 
of  ulcers.  '  -- 

6.  Bitter  medicines  ftrengthen  digeftion  by 
promoting  the  abforption  of  chyle;  hence  the 
introduction  of  hop  into  the  potation  ufed  at 
our  meals,  which  as  a  medicine  may  be  taken 
advantageoufly,  but,  like  other  unneceflary  fti- 
muli,  mud  be  injurious  as  an  article  of  our  daily 
diet. 

The  hop  may  perhaps  in  fome  degree  contri- 
bute to  the  production  of  gravel  in  the  kidneys, 
as  our  intemperate  wine-drinkers  are  more  fub- 
jc6l  to  the  gout,  and  ale- drinkers  to  the  gravel; 
in  the  fotoation  of  botli  which  difeafes,  there  can 
be  no  doubt,  but  that  the  alcohol  is  the  principal^ 
if  not  the  only  agent. 

7.  Vomits  greatly  incrcafe  the  abforption  from 
.the  cellular  membrane,  as  fquill,  and  foxglove^ 
The  fquill  Ihould  be  given  in  the  dofe'of  a  grain* 
of  the  dried  root  every  hour,  till' it  operates  up- 
wards 
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wards  and  downwards.  Four  ounces  of  the  frefh 
leaves  of  the  foxglove' fhould  be  boiled  from  two 
pounds  of  water  to  one,  and  half  an  ounce  of 
the  decoftion  taken  every  two  hours  for  four  or 
more  dofes.  This  medicine  by  ftimulating  into 
inverted  aftion  the  abforbents  of  the  jftqmach,  in- 
creaies  the  direct  a6lion  of  the  cellular  lympha* 
.  tics. 

Another  more  convenient  way  of  afcertaining 
the  dofe  of  foxglove  is  by  making  a  faturated 
tindlure  of  it  in  proof  fpirit ;  which  has  the  two* 
fold  advantage  of  being  invariable  in  its  original 
ftrength,  and  of  keeping  a  long  time  as  a  Ihop- 
medicine  without  lofing  any  of  its  virtue.  Put 
two  ounces  of  the  leaves  of  purple  foxglove,  digi- 
talis purpurea,  nicely  dried,  and  coarfely  pow- 
dered, into  a  mixture  of  four  ounces  of  redlified 
fpirit  of  wine  and  four  ounces  of  water ;  let  the 
mixture  Hand  by  the  fire-lide  twenty-four  hours"^ 
frequently  Ihaking  the  bottle,  and  thus  making 
a  faturated  tindlure  of  digitalis;  which  muft  be 
poured  from  the  fedirhent  or  paffed  through  fil* 
tering  paper. 

Some  perfon  has  lately  objeAed  to  the  quantity 
of  the  dried  leaves  of  digitahs  ufed  in  this  tinc^ 
ture  as  an  unncceflary  expenfe;  not  knowing 
that  the  plant  grows  fpontaneoufly  by  cart-loads 
in  all  fandy  fituations,  and  not  rccolle<5ling  that 
the  certainty  of  procuring  this  medicine  at  all 
^inaes  of  the  year,  and  from  all  ihops  of  the  fame 
I  i  3  degree 
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degree  of  Hrength,  is  a  circumflance  of  great  hn^ 
portance. 

As  the  fize  of  a  drop  is  greater  or  lefs  accord-' 
ing  to  the  fize  of  the  rim  of  the  phial  from  which 
it  is  dropped,  a  part  of  this  fatur^ted  tindure  is 
then  diVe<S^ed  to  be  put  into  a  two-oiSnce  phial, 
for  the  purpofe  of  afcertaining  the  lize  of  the 
drop.  Thirty  drc^s  of  this  tindlure  are  dire<3ed 
to  be  put  into  an  ounce  of  mint-iwater  for  a 
draught  to  be  taken  twice  or  thrice  a  day,  till  it 
reduces  the  anafarca  of  the  limbs,  or  removes  the 
difficulty  of  breathing  in  hydrothorax,  or  till  it 
induces  ficknefs.  And  if  thefe  do  not  occur  in 
two  or  three  days,  the  dofe  muft  be  gradually 
increafed  to  forty  or  fixty  drops,  or  further. 

A  lady,  who  was  92  years  of  age,  was  fcized 
fuddenly,  early  in  the  morning,  with  great  diffi- 
culty of  refpiration,  which  continued  in  greater 
or  lefs  degree  in  fpite  of  many  medicines  for  two 
or  three  weeks.  Her  legs  were  then  become  ocde-t 
matous,  and  fhe  could  not  lie  down  horizon-* 
tally.  On  taking  thirty  drops  of  the  faturated 
tin^lure  of  digitalis  from  a  two-ounce  phial  twice 
a  day,  Ihe  became  free  from  the  difficult  refpi- 
ration, and  her  legs  became  lefs  fwelled,  in 
two  or  three  days.  She  has  repeated  this  medi- 
cine about  once  a  month  for  more  than  a  year, 
with  tinilurc  of  bark  at  intervals,  and  half  a 
grain  of  opium  at  night,  and  retains  a  tolerable 
ftate  ofhwlth. 
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From  the  great  ftimulus  of  this  medicine  the 
fiomach  is  rendered  torpid  with  confequent  lick- 
nefs,  which  continues  many  hours  and  even  days, 
owing  to  the  great  exhauftion  of  its  fenforial 
power  of  irritation ;  and  the  a6lion  of  the  heart 
and  arteries  becomes  feeble  from  the ,  deficient 
excitement  of  the  fenforial  power  of  aflbciation } 
and  laftly,  the  abforbcnts  of  the  cellular  mem- 
brane a&  more  violently  in  confcquence  of  the 
accumulation  of  the  fenforial  power  of  aflbcia- 
tion in  the  torpid  heart  and  arteries,  as  explained 
in  SuppL  I.  12. 

A  circumftance  curioufly  fimilar  to  this  occurs 
to  fome  people  on  fmoking  tobacco  for  a  Ihort 
time,  who  have  not  been  accuftomed  to  it.  A 
degree  of  ficknefs  is  prefently  induced,  and  the 
pullations  of  the  heart  and  arteries  become  feeble 
for  a  (hort  time,  as  in  the  approach  to  fainting, 
owing  to  the  dire<5t  fyrapathy  between  tliefe  and 
the  ftomach,  that  is  from  defc<9:  of  the  excite- 
ment of  the  power  of  aflbciation.  Then  there 
fucceed  a  tingling,  and  heat,  and  fometimes 
fwea)t,  owing  to  the  increafed  a^lion  of  the  capil- 
laries, or  perfpirativc  and  mucous  glands;  which 
are  occafioned  by  the  accumulation  of  the  fenfo- 
rial power  of  aflbciation  by  the  weaker  a<5lion  of 
the  heart  and  arteries,  which  now  increafes  the 
action  of  the  capillaries. 

8.  Another  method  of  increafing  abfbrption 
I  i  4  from 
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from  the  cellular  membrane  is  by  warm. air,  or 
by  warm  fleam.  If  the  fwclled  legs  of  a  drqj- 
fical  patient  are  enclofed  in  a  box,  the  air  of 
which  is  made  warm  by  a  lamp  or  two,  copious 
fweats  are  foon  produced  by  the  increafed  adtioa 
of  the  capillary  glands,  which  are  feen  to  fiand 
on  the  ikin,  as  it  cannot  readily  exhale  in  fe 
fmall  a  quantity  of  air,  which  is  6nly  changed 
fo  faft  as  may  be  neceflary  to  permit  the  lamp^ 
to  bum.  At  the  fame  time  the  lymphatics  of  the 
-  cellular  membrane  arc  flimulated  by  the  heat  iutp 
greater  a<5lion,  as  appears  by  the  fpeedy  reduc- 
tion of  the  tumid  legs 

It  would  be  well  worth  trying  an  experiment 
upon  a  perfon  labouring  under  a  general  ana- 
farca  by  putting  him  into  a  room  filled  with  aic 
heated  to  120  or  130  degrees,  which  would  pro- 
bably excite  a  great  general  diaphorcfis,  and  a 
general  cellular  abforptiou  both  from  the  lungs 
gnd  every  other  part.  And  that  air  of  fo  great 
heat  may  be  borne  for  many  minutes  without 
great  inconvenience  lyas  fliewn  by  the  experi- 
|nents  madp  in  heated  rooms  by  Dr.  Fordyce  an(^ 
others.     Philof.  Tranf. 

Another  experiment  of  ufing  warmth  in  ana- 
farca,  or  in  other  dife^fes,  might  be  by  immerf- 
ing  the  patient  in  wirm  air,  or  in  warm  fteam, 
received  into  an  oil-fkin  bag,  or  bathing-tub  of 
tin,  fo  managed,  that  the  current  of  warm  air 
pr  fteam  Ihonld  pafs  round  and  cover  the  wholq 
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of  the  body  except  the  head,  which  might  ndt 
be  expofed  to  it ;  and  thus  the  abfurbents  of  thie 
lungs  might  be  induced  to  a6l  more  powerfully 
by  fympathy  with  the  Ikin,  and  not  by  the  ftimu- 
Jus  of  heat  See  Ufes  of  Warm  Bath,  Art  IL 
2.  2.  1. 

A  warm  falinc  pediluvium  has  oRen  been  ufed 
with  fuccefs  to  remove  fwellings  of  the  legs  from 
deficient  a6lion  of  the  abforbents  of  the  lower  ex- 
tremities ;  the  quantity  of  fea-falt  ihouM  be 
about  one  thirtieth  part  of  the  water,  which  with 
about  one  eightieth  part  of  folphuric  magnefiaa 
ialt,  called  magnefia  vitriolata^  or  bitter  cathartio 
fait,  conftitutes  the  medium  ftrength  of  the  fea- 
water  round  this  ifland,  according^o  the  experi- 
ments of  Mr.  Brownrig.  In  fuch  a  pedilurium 
the  fwelled  legs  ihould  be  immerfed  for  half  an 
hour  every  night  for  a  fortnight,  at  the  heat  of  ' 
about  96  or  98  degrees. 

Dr.  Reid,  in  a  Treatife  on  Sea-bathing ;  "Cadell 
and  Davis,  London ;  recommends  an  univerfal 
warm-bath  of  fea-water,  in  oedematous  fwellings, 
apparently  with  great  fuccefs,  and  well  advifes 
fridion  to  be  diligently  ufcd  in  the  bath  on  the 
tumid  limbs,  always  rubbing  them  from  their  ex- 
tremities towards  the  trunk  of  the  body,  and  not 
the  contrary  way;  as  this  muft  moft  facilitate  the 
progrefs  of  the  fluids  in  the  abforbent  fyftcm ; 
though  thefe  veffels  are  furnilhed  with  valves  to 
prevent  its  return.  In  thefe  baths  the  ftimulus  of 
.  the 
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tlie  fait  is  added  to  that  of  the  heat.  See  Art.  II. 
2.2.  1. 

.  9.  Anollier  method  of  increafing  abforption 
from  the  cellular  membrane,  which  has  been 
ufed  in  dropfies,  has  been  by  the  great  or  total 
abftinence  from  fluids.  This  may  in  fome  degree 
be  ufed  advantagcoufly  in  fubje6ls  of  too  great 
corpulency,  but  if  carried  to  excefs  may  induce 
fevers,  and  greater  evils  than  it  is  deligned  to 
eounteradl,  befides  the  perpetual  cxiflence  of  a 
painful  thirft.  In  moft  dropfies  the  third  already 
cxifting  Ihews,  that  too  little  diluent  fluid,  and 
not  too  much,  is  prefent  in  the  circulation. 

IV.  1.  Venous  abforption.  Cellery,  water- 
crefles,  cabbages,  and  many  other  vegetables  of 
the  clafs  tetradynan^ia,  do  not  inoreafe  the  h^t  of 
,  the  body  (except  thofe,  thp  acrimony  of  which  ap- 
proaches to  corrofion),  and  hence  they  leem  alone, 
or  principally,  to  adl  on  the  venous  fyftent;  the 
extremities  of  which  we  have  Ihewn  are  abforb- 
ents  of  the  red  blood,  after  it  has  pafled  the  ca« 
pillaries  and  glands. 

2.  In  the  fca-fcurvy  and  petechial  fever  the 
veins  do  not  perfectly  perform  this  oflice  of  ab- 
forption; and  hence  the  vibices  are  occaiioned 
by  blood  ilagnating  at  their  extremities,  or  extra- 
vafatcd  into  tlie  cellular  membrane.  And  this  clafs 

of 
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of  vegetables,  ftimulating  the  veins  to  perform 
their  natural  abforption,  without  increafing  the 
cwergy  of  the  arterial  aftion,  prevents  future  pe* 
techiae,  and  may  affift  the  abfofption  of  the 
blood  already  ftagnated,  as  foon  as  its  chemical 
change  renders  it  proper  for  that  operation. 

3.  The  fluids,  which  are  extravafated,  and 
received  into  the  cells  of  the  cellular  membrane, 
feem  to  continue  there  for  many  days,  fo  as  to 
undergo  fome  chemical  change,  and  are  then 
taken  up  again  by  the  mouths  of  the  cellular  ab- 
forbents.  But  the  new  veflcls  produced  in  in- 
flamed parts,  as  they  communicate  with  the  veins, 
are  probably  abforbed  again  by  the  veins  along 
with  the  blood  which  they  contain  in  their  cavi- 
ties. Hence  the  blood,  which  is  extravafated  ia 
bruifes  of  vibices,  is  gradually  many  days  in 
dif^ppearing ;  but  after  due  evacuations  the  in- 
flamed veflels  on  the  white  of  the  eye,  if  any 
fkimulant  lotion  is  applied,  totally  difappcar  in 
a  few  hours. 

Amongft  abforbents  affedling  the  veins  we 
fliould  therefore  add  the  external  application  of 
ilimulant  materials ;  as  of  vinegar,  which  makes 
the  lips  pale  on  touching  them.  Fri<Stion,  and 
clc6hicity. 

4*  Hemorrhages  are  of  two  kinds,  either  arte- 
rial. 
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ii>I,  which  are  attended  with  inflammation ;  or 
Yenous^  from  a  deficiency  in  the  abforbent  power 
erf"  this  fet  of  veflels.  In  the  former  cafe  the 
torpentia  are  efficacious;  in  the  latter  ftecl^ 
opium,  alum,  and  all  the  tribe  of  forbcntia,  are 
ufed  with  fuccefs. 

.5.  Sydenham  recomnienda  vegetables  of  the 
dafe,  tetradynamia  in  riieumatic  pains  left  after 
the  cure  of  intermittent^.  Thefe  pains  are  per* 
haps  fimilar  to  thofe  of  the  fea-fcurvy,  and 
fccm  to  arife  from  want  of  abforption  in  the  affe6l- 
cd  part,  and  hence  are  relieved  by  the  fame  me- 
dicines^ 

V.  1.  Inteftinal  abforption.  Some  allringent 
vegetables,  as  rhubarb,  may  be  given  in  fiich 
dofcs  as  to  prove  cathartic ;  and,  after  a  part  of 
it  is  evacuated  from  the  body,  the  remaining 
part  augments  the  abforption  of  the  inteftines ; 
and  adts,  as  if  a  fimilar  dofe  had  been  exhibited 
after  the  operation  of  any  other  purgative. 
Hence  4  grains  of  rhubarb  ftrengthcn  the  ho\^elS|j 
SO  grains  firfl:  empty  them. 

2.  The  earthy  falts,  as  alum,  increafe  the 
inteftinal  abforption,  and  hence  induce  con- 
ftipation  in  their  ufual  dofe;  alum  is  faid 
fometimes  to  cure  intermittents,  perhaps  when 
their  feat  is  in  the  inteftines,  when  other  reme- 
1  dies 
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dies  have  failed.  It  is  ufeful  in  the  diabetes,  by 
cxeiting  the  abforbents  of  the  bladder  into  their 
natural  a<5lion  ;  and  combined  with  relin  is  ef« 
teemed  in  the  fluor  albus,  and  in  gleets.  Limc- 
ftone  or  chalk,  and  probably  gypfum,  pofleft 
efFe6ls  in  fome  degree  fimilar,  and  incrcafe  the 
abforpti(Hi  of  the  inteftines ;  and  thus  in  certain 
dofes  reflrain  fome  diarrhoeas,  but  in  greater 
dofes  alum  I  fuppofe  will  ad:  as  a  cathartic 
Five  or  ten  grains  produce,  confiipation,  20  or 
30  grains  are.  either  emetic  or  cathartic. 

3.  Earth  of  alum,  tobacco-pipe  clay,  marl,  Ar- 
menian bole,  lime,  crab's  eyes  or  claws,  and  cal- 
cined hartfhom,  or  bone  afhes,  reftrain  fluxes ; 
tither  mechanically  by  fupplying  fomething  like 
mucilage,  or  oil,  or  rollers  to  abate  the  fri<ftion 
of  the  aliment  over  inflamed  membranes ;  or  by 
increafing  their  abforption.  The  two  laft  con- 
fift  of  calcareous  cartli  united  to  phofphoric  acid, 
and  the  Armenian  bole  and  marl  may  contain 
iron.  By  the  cohfent  between  the  inteftincs  and 
the  Ikin  20  grains  of  Armenian  bole  given  at  go- 
ing into  bed  to  he<5lic  patients  will  frequently 
check  their  tendency  to  fweat  as  well  as  to  purge, 
and  the  more  certainly  if  joined  with  one  grain  of 
opiums 

Vi.    1;  Abforption  from  the  liver,    flomach, 
and  othecjviicer^i     When  inflammations  of  the 

liver 
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Jiver  arc  fiibdued  to  a  certain  degree  by  venc- 
fe6lion,  with  calomel  and  other  gentle  purges, 
fo  that  the  arterial  energy  becomes  weakened, 
four  or  eight  grains  of  iron-filings,  or  of  fait  ol 
Heel,  with  the  Peruvian  bark,  have  wonderful 
cfFedl  in  curing  the  cough,  and  reftoring  the  li- 
ver to  its  ufual  fize  and  fanity  ;  which  it  feems  to 
effcift  by  incrcafing  the  abforption  of  this  vifcus. 
The  fame  I  fuppofc  happens  in  refpeA  to  the 
tumours  of  other  vifcera,  as  of  the  fpleen,  or  pan- 
creas, fome  o£  which  arc  frequently  enlarged  ia 
agues, 

2.  Hemonhages  from  the  nofe,  redlum,  kid- 
neys, uterus,  and  other  parts,  are  frequentlya- 
tendant  on  difeafed  livers  ;  the  blood  being  im- 
peded in  the  vena  portarum  from  the  decreafcd 
power  of  abforption,  and  in  confequence  of  the 
increafcd  fize  of  this  vifcus.  Thefe  hemorrhages 
after  venefecftion,  and  a  mercurial  cathartic,  are 
moft  certainly  reflruined  by  fleel  alone,  or  joined 
with  an  opiate ;  which  increafe  the  abforption, 
and  diminifti  the  fize  of  the  liver. 

Chalybeates  may  alfo  reflrain  thefe  hemor- 
rhages by  their  promoting  venous  abforption, 
though  they  exert  their  principal  efFe6t  upon  the 
liver.  Hence  aUb  opiates,  and  bitters,  and  vi- 
triolic  acid,  are  advantageoufly  ufed  along  with 
them.  It  muft  be  added  that  fome  hemorrhages 
recur  by  periods  like  the  paroxyim$  of  intermit- 
3  icnt 


Digitized  by  VjOOQ IC 


Art.  IV.  2.  6.  3.      SORBENTIA.  495 

tent  fevers,  and  are  thence  cured  by  the  fame 
treatment. 

3.  The  jaundice  is  frequently  caufed  by  the 
jnfipidity  of  the  bile,  which  does  not  ftimulate 
the  gall-bladder  and  bile-du6ls  into  their  due 
adion;  hence  it  ftagnates  in  the  gall-bladder, 
and  produces  a  kind  of  cryftallization,  which  is 
too  large  to  pafs  into  the  inteftines,  blocks  up 
the  bile-du6V,  and  occafions  a  long  and  painful 
difeafe.  A  paralyfis  of  the  bile-du6l  produces  a 
iimilar  jaundice,  but  without  pain. 

^  4.  Worms  in  ihccp  called  flukes  are  owing  to 
the  dilute  fiate  of  the  bile ;  hence  they  originate 
in  the  inteftincs,  and  thence  migrate  into  the  bi- 
liaiy  du(5ts,  and  corroding  the  liver  produce  ul- 
cers, cough,  -and  he6lic  fever,  called  the  rot.  In 
human  boJies  it  i?  probable  the  inert  flate  of 
the  bile  is  one  caufe  of  the  production  of  worms ; 
which  infipid  flate  of  the  bile  is  owing  tp  defi- 
cient abforption  of  the  thinner  parts  of  it ;  hence 
the  pale  and  bloated  complexion,  and  fwelled 
upper  lip,  of  wormy  children,  is  owing  to  the 
concomitant  deficiency  of  abforption  from  the 
cellular  membrane.  Salt  of  fleel,  or  the  ruft  of 
it,  or  filings  of  it,  with  bitters,  increafe  the  acri- 
mony of  the  bile  by  promoting  the  abforption  of 
its  aqueous  part ;  and  hence  defiroy  worms,  as 
well  by  their  immediate  a6lion  on  the  inteflines, 
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as  on  the  worms  themfelves.  The  cure  is  fecili- 
tatcd  by  premifing  a  purge  with  calomel.  See 
ClafsL  2.3.9.      ' 

5*  The  chlorolis  is  another  difeafe  owing  to 
the  deficient  a6lion  of  the  abforbents  of  tlie  liver, 
and  perhaps  in  fome  degree  alfo  to  tliat  of  the 
fecretory  veflels,  or  glands,  which  compofe  tliat 
▼ileus*  Of  this  the  want  6(  the  catamenia,  which 
is  generally  fuppofcd  to  be  a  caufe,  is  only  a 
fymptom  or  confequence.  In  this  complaint  the 
bile  is  deficient  perhaps  in  quantity,  but  certainly 
in  acrimony,  the  thinner  parts  not  being  abforbed 
from  it/  Now  as  thq  bile  is  probably  of  great 
confequence  in  the  procefs  of  making  the  blood  ; 
it  is  on  this  account  that  the  blood  is  fo  deftitute 
of  nid  globules  ;  which  is  evinced  by  the  great 
palenefs  of  thefc  patients.  As  this  ferous  blood 
muft  exert  lefs  ftimuliis  on  the  heart,  and  arte- 
Ties,  the  pulfe  in  confequence  becomes  quick  as 
well  as  weak,  as  explained  in  ScA.  XJI.  !•  4. 

The  quicknefs  of  the  pulfc  is  frequently  fo 
great  and  permanent,  that  when  attended  by  an 
accidental  cough,  the  difeafe  may  be  miftaken 
for  hedlic  fever  ;  but  is  cured  by  chalybeatQS,  and 
bitters  exhibited  twice  a  day ;  with  half  a  grain 
of  opium,  and  a  grain  of  aloe  every  night;  and 
the  expelled  catamenia  appears  in  confequence 
of  a  reftoratiort  of  the  due  quantity  of  red  blood* 
This  and  the  two  former  articles  approach  to 

th^ 
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the  difcafe  termed  paralyfis  of  the  liver.    Sed* 
XXX.  4. 

6.  It  feerhs  paradoxical,  that  the  feme  treit* 
tnent  with  chalybeates,  bitters,  and  opiates, 
tvhich  produces  menftruation  in  chlorotic  pati- 
fents>  Ihould  reprefs  the  too  great  or  permanent 
menftruation,  which  occurs  in  weak  conftitutions 
at  the  time  of  life  when  it  fhould  eeafe.  This 
complaint  is  a  hemorrhage  owing  to  the  de- 
bility of  the  abforbent  power  of  the  veins,  and 
belongs  to  the  paragraph  on  venous  abforption 
above  dcfcribed,  and  is  thence  curable  by  chaly- 
beates,  alum,  bitters,  and  particularly  by  th«t  ex- 
hibition of  a  grain  of  opivrni  every  night  with 
five  grains  of  rhubarb. 

As  fteel  is  foluble  in  the  gaftric  acid,  perhaps 
the  beft  way  of  giving  it  maybe  in  fine  filings,  or  in 
a  fteel-powder  prepared  in  the  following  man- 
ner :  diffolvc  green  vitriol  in  water,  add  a  few 
bits  of  iron  to  the  folution,  to  precipitate  any 
copper  which  may  be  accidentally  in  it;  pre- 
cipitate this  folution  by  fait  of  tartar,  kali  pre- 
paratum.  Add  to  the  precipitate  two  or  threa 
times  its  quantity  of  charcoal  pow  der^  mix  and 
put  them  into  a  crucible  covered  with  a  tile,  and 
give  them,  a  red  heat  for  an  hour.  An  impal- 
'  pable  powder  of  iron  will  be  produced,  which 
ought  all  of  it  to  obey  the  magnet. 

7.  Metallic  falts  fupply  us  witli  very  powerful 
VOL.  ir.  K  k  lemedics 
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remedies  fcur  promoting  abforptioto  in  <fax^fi^ 
cafes;  which  frequently  are  caufed  bytenlai^c^ 
ment  of  the  liver,  Firft,  as  they  may  be  given 
in  fuch  quantities  as  to  prove  ftiongly  cathartic, 
of  which  more  will  be  faici  in  the  article  on  in- 
vertentia;  and  then,  when  their  purgative  quality 
ceafes,  like  the  cffet^  of  rhubarb,  their  abfoibent 
quality  contintres  to  ad.  The  falts  of  mercury, 
filver,  copper,  iron,  zinc,  antimony,  have  all  been 
ufed  in  the  dropfy ;  either  fingly  for  the  fbrmei^ 
purpofe,  or  united  with  bitters  for  the  latter,  and 
occafionally  with  moderate  but  repeated  opiates. 

8.  Prom  a  quarter  of  a  grain  to  half  a  grain  of 
blue  vitriol  given  every  four  or  fix  hours,  is  faid 
to  be  very  efficacious  in  obftinate  intermittents ; 
^hich  alfo  frequently  arife  from  an  enlarged  vif- 
cus,  as  the  liver  or  fpleen>  and  are  thence  owing 
to  the  deficient  abforption  of  the  lymphatics  of 
that  vifcus.  A  quarter  of  a  grain  trf  white 
arfcnic,  as  I  was  informed  by  a  furgeon  of  the 
army,  cures  a  quartan  ague  with  great  certainty, 
if-it  be  given  an  horn-  before  the  expected  fit. 
This  dofe  he  faid  was  for  a  robuft  man,  perhaps 
one  eighth  of  a  grain  might  be  given  and  re- 
peated with  greater  fafety  and  equal  efficacy. 

Dr.  Fowler  has  given  many  fuccefsful  cafes  in 
his  trcatife  on  tliis  fubjeih  He  prepares*  it  by 
boiling  fixty-four  grains  of  white  arfenic  in  a 
Florence  flalk  along  with  as  much  pure  vege- 
table 
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table  fixed  alcali  in  a  pint  of  diilUled  water  till 
they  are  dHTolved,  and  then  adding  as  much  dif- 
tilled  water  as  will  make  the  whole  exaiftly  fix- 
teen  ounces.  Hence  there  are  four  grains  of 
arfcnic  in  every  ounce  of  the  folutiou.  This 
fliould  be  put  into  a  phial  of  fuch  a  fize  of  the 
edge  pf  its  aperture,  that  fixty  drops  may  wdgb 
'  one  dram,  which  will  contain  half  a  grain  of 
arfenic.  To  children  from  two  years  old  to  four 
he  gives  from  two  to  five  drops  three  or  four 
times  a  day.  .  From  five  years  old  to  feven,  he 
directs  feven  or  eight  drops.  From  eight  years 
okl  to  twelve,  he  directs  from  feven  to  ten  drops. 
From  thifteen  years  old  to  eighteen  he  direds 
from  ten  to  twelve  drops.  From  eighteen  up- 
wards, twejve  drops.  In  fo  powerful  a  medicine 
it  is  always  prudent  to  begin  with  (mailer  dofes, 
and  gradually  to  ih^rreafe  them. 

A  faturated  folution  of  arfenic  in  water  is  pre- 
ferable I  think  to  the  above  operofe  preparation 
of  it ;  as  no  errof  can  happen  in  weighing  the 
ingredients,  and  it  more  certainly  therefore  pofr 
fefles  an  uniform  flrrength.  Put  much  more  white 
arfenic  reduced  to  powder  int6  a  given  quantity 
pf  diftilled  water,  than  can  be  diflblved  in  it. 
Boil  it  for  half  an  hour  in  a  Florence  flafk,  or  in 
a  tin  faiice-pan ;  let  it  (land  to  fubfide,  and  filter 
it  through  paper.  My  friend  Mr.  Greene,  ^ 
furgeon  at  Ilreewopd  in  Staflfordfhire,  aflured  me, 
that  he  had  cured  in  one  feafon  agues  .without 
fiiunbcr  with  this   faturated  folutiopj   that  he 
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^found  ten  drops  from  a  two-ounce  phial  given 
tbrice  a  day  was  a  full  dofe  for  a  grown  perfon, 
but  that  he  generally  began  with  five. 

•    9.  The  manner,  in  which  arfenic  a<fts  in  curing 

intermittent  fevers  cannot  be  by  its  general  fti- 

miilus,  becaufe  no  intoxication  or  heat  follows 

the  ufe  of  it ;  nor  by  its  peculiar  ftimulus  on 

any  part    of  the '  fecreting    fyftem,  fince  it  is 

not  in  fraall  dofes  fucceeded  by  any  increafed 

evacuation,  or  heat,  and  muft  therefore  exert  its 

power,  like  other  articles  of  the  forbentia,  on  thf^ 

abforbent  fj^em.     In  what  manner  it  deftroys 

life  fo  fuddenly  is  difficult  to  undcrftand,  as  it 

does  not  intoxicate  like  many  vegetable  poifonsf 

nor  produce  fevers  like  contagious  matter.  When 

applied  eSLternally  it  feems  chemically  to  deftroy 

the  pait  like  other  cau flics.     Does  it  chemically 

xteflroy  the  ftomach,  and  life  in  confequencc  ?  09 

does  it  defliroy   the  a<5lion  of  the  ftomach  by  its 

great  ftimulus,  and  life  in  confequence  of  the 

.   I'ympathy  between  the  flomach  and  the  \icart? 

This  lall  apptars  to  be  the  moft  probable  modf 

of  its  operation. 

The  fucecfs  of  arfenic  in  the  cure  of  intermit- 
tent fevers  I  fufpecl  to  depend,  on  its  ftimulating 
tlic  flomaeh  into  ftrongcr  adion,  and  thus,  by  the 
nflbciation  of  this  vifcus  with  tliQ  Iieart  and  arte- 
ries, preventing  tlie  torpor  of  any  part  of  thp 
fanguiferous  fyftem.  I  was  led  to  this  conclufion 
frgm  the  following  confiderations. 

.Firft. 
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Eirft.  The  efFe(?ls  of  arfenic  giveri  a  long  time 
iflternally  in  fmall  dofes,  or  when  ufed  in  larger 
^juantities  externally,  feem  to  be  fimilar  to  thofe 
-of  other  great  ftimuli,  as  of  wine  or  alcohol. 
Thefe  are  a  bloated  countenance,  fv^clled  legs, 
hepatic  tumours,  and  dropfy,  and  fometimes 
eruptions  on  the  ikin.  The  former  of  thefe  I 
have  feen,  where  arfenic  has  been  ufed  externally 
for  curing  the  itch;  and  the  latter  appears  on 
-evidence  in  the  famous  trial  of  Mifs  Blandy  at 
Chelmsford,  about  forty  years  ago. 

Secondly.  I  faw  an  ague  cured  by  arfenic  in  a 
child,  who  bad  in  vain  previoufly  taken  a  very 
large  -quantity  of  bark  with  great  regularit}'. 
And  another  cafe  of  a  young  officer,  who  had 
lived  intemperately,  and  laboured^  under  an  in- 
termittent fever,  and  had  taken  the  bark  repeat- 
edly in  confiderable  quantities,  with  a  grain  of 
opium  at  night,  and  though  the  paroxyfms  had 
been  thrice  thus  for  a  time  prevented,  they  rt;- 
icurred  in  about  a  week.  On  taking  five  drops 
of  a  faturated  folution  of  aKenic  thrice  a  day  the 
paroxyfms  ceafed,  and  returned  no  more,  and 
at  the  fame  time  his  appetite  became  much  im- 
proved. ^ 

Thirdly.  A  gentleman  about  fi-xty-five  years  of 
age  had  for  about  ten  years  been  fubjedl  to  an  . 
intermittent  pulfe,  and  to  frequent  palpitations  of 
his  heart.  Lately  the  palpitations  feemed  to 
obferve  irregular  periods,  but  the  intermiffion  of 
eveiT  third  or  fourth  pulf^tion  was  almoft  per-  - 

K  k  3      \  pctual. 
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petuaL  On  giving  Him  four  drops  of  ^  iktwated 
folution  of  arfenic  from  a  two-opncc  phial  almo^ 
every  four  hours  for  one  day,  not  only  the  palpi-. 
tation  did  not  return,  but  the  interroiifion  ceafecl 
entirely,  and  did  not  return  fo  long  as  he  took, 
the  medicine,  which  was  three  or  four  days. 

Now  as  when  the  ftomach  has  its  adiion  much 
weakened  by  an  over-dofe  of  digitalis,  the  pulfe 
is  liable  to  intermit^  this  evinces  a  dire<9:  fyra- 
pathy  between  thefe  parts  of  the  fyllem ;  and  as 
1  have  repeatedly  obferved,  that  when  the  pulfe 
begins  to  intermit  in  elderly  people,  that  an 
eradiation  from  the  ftomach,  voluntarily  pro- 
duced, will  prevent  the  threatened  ftop  of  the 
heart ;  I  am  induced  to  think,  that  the  torpid 
ftate  of  the  ftomach,  at  the  inftamt  of  the  pro- 
du6lion  of  air  occafioncd  by  its  weak  adlion, 
caufed  the  intermiftion  of  the  pulfe.  And  that 
arfenic  in  this  cafe,  as  well  as  in  the  cafes  of 
agues  above  mentioned,  produced  its  eiFedls  by 
ftimulfiting  the  ftomach  into  more  powerful  ac-  ^ 
tion  ;  and  that  the  equality  of  the  motions  of  the 
heart  was  thus  reflored  by  increafing  the  excite- 
ment of  the  fenforial  power  of  aflpciati^n.  See 
Sea.  XXV.  17.  ClafsIV.2.  1.  18. 

Arfenic  has  lately  been  recommended  in  the 
hooping  cough,  tuffis  convulfiva,  by  Mr.  Sim- 
ujons,  furgeon  of  Manchefter,  which  he  aflert^ 
to  be  attended  with  the  moft  falutary  effects, 
moderating  the  difeafe  in  a  few  days,  and  curing 
it  generally  in  a  fortnight.     He  has  given  it  to 

childrei^ 

Digitized  by  VjOOQ IC 


Akt.  IV,  «.  7. 1.      SQRBENTIA.  S03 

childrM  of  a  year  old  with  fafety^  in  the  dofes 
recommended  by  Dr.  Fowler,  whofe  folution  he 
ufed^  but  feems  to  have  uied  venele6^ion  anii 
emetics  occaiionally,  and  recommends,  aftc^  the 
Iblution  has  been  omitted  for  a  weelc,  tP  repeat  it, 
to  prevent  a  relapfe.    Annals  of  Medicine,  }  797. 

10.  Where  arfcnic  has  been  given  as  poifon, 
it  may  be  difcovcred  in  the  contents  of  the 
ilomach  by  the  fmell  like  garlic,  when  a  few 
grains  of  it  are  thrown  on  a  red-hot  iron.  2.  If 
a  few  grains  are  placed  between  two  plates  of 
copper,  and  fubjedted  fo  a  red  heat,  the  copper 
becomes  whitened,  3.  Diflblve  arfenic  in  water 
along  with  vegetable  alcali,  add  to  this  a  folution 
of  blue  vitriol  in  water,  and  the  mixture  becomes 
^  a  fine  green,  which  gradually  precipitates,  as 
difcovered  by  Bergman.  4.  Where  the  quantity 
is  fufficient,  fome  wheat  may  be  fteeped  in  a  folu- 
tion of  it,  which  giv,cn  to  fparrpws  or  chickens 
wiU  deftroy  them. 

VIL  1.  Abforption  of  the  matter  fiom  vcne- 
feal  ulcers.  No  ulcer  can  heal,  unlefs  the  ab- 
forption from  it  is  as  great  as  the  depoiition  in  it. 
The  preparations  or  oxydes  of  mercury  in  the 
cure  of  the  venereal  difeafe  feem  to  a6l  by  their 
increafing  the  abforption  of  the  matter  in  the 
ulcers  it  occafions;  and  that  whether  they  are 
taken  into  the  ftomach,  or  applied  on  the  Ikin,  or 
on  the  Ibrface  of  the  ulcers.  And  this  in  the 
.Kk4  .fame 


Digitized  by  VjOOQ IC 


504'  SORBENTIA.      Art.  IV.  j.  y.  x. 

fame  manner  as  fugar  of  lead,  0|^ other  metallia 
oxydcs,  promote  fo  rapid] y  the  healing  of  other 
ulcers  by  their  external  application ;  and  pro- 
bably when  taken  internally,  as  ruft  of  iron 
given  to  children  afFcdted  with  fcrofulous  ulcers 
contributes  to  heal  them,  and  folutions  of  leg(| 
were  once  famous  in  phthi/is. 

The  matter  depofited  in  large  abfcefles  does 
not  occalion  heftic  fever,  till  it  has  become  oxy* 
genated  by  being  expofed  to  the  open  air,  or  ta 
the  air  through  a  moift  membrane ;  the  fame 
feems  to  happen  to  other  kinds  of  matter,  which 
produce  fever,  or  which  ocqalion  fpreading 
ulcers,  and  are  thence  termed  contagious.  See 
Clafs  II.  1.  3.  II.  1. 5.  II.  1.  6.  6.  This  may  per- 
haps occur  from  thefe  mattefs  not  being  gene- 
rally abforbed,  till  they  become  oxygenated ;  and 
that  it  is  the  ftimulus  of  the  acid  thus  formed  by 
their  union  with  oxygen,  which  occafions  their 
abforption  into  the  circulation,  and  the  fever, 
'  which  they  then  produce.  For  though  collec- 
tions of  matter,  ^nd  milk,  and  mucuf,  are  fonje- 
times  fuddenly  abforbed  during  tibe  a6lion  of 
emetics  or  in  fea-lickneft,  thev  are  probably 
eliminated  from*thje  body  without  entering  the 
circulation ;  thgt  i§,  they  are  taken  up  by  the 
increafed  a6lion  of  pne  lymphatic  branch,  and 
evacuated  by  the  inverted  a(5lion  of  fome  other 
IjTnphatic  j^ranph,  and  |:hus  carried  pfF  by  ftool  ^ 
jpr  urine. 

^.  Bu^ 
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2,  But  as  the  matter,  in  large  abfcefles  is  in 
general  not  abforbed,  till  it  becomes  by  fora^ 
jjioans  expofed  to  air,  there  is  reafoato  conclude, 
that  the  ftimulus  of  this  new  combination  of  the 
matter  with  oxygen  occafions  its  abforption  j  and 
that  hence  the  abforption  of  matter  in  ulcers  of 
all  kinds,  is  iiiU  more  powerfully  efFeiled  by  the 
external  application  or  internal  ufe  of  metallic  . 
oxydes ;  which  are  alio  acids  confining  of  the 
aietal  united  with  oxygen ;  and  laftly,  becaufe 
venereal  ulcers,  and  thofe  of  itch,  and  tinea,  will 
not  heal  without  fome  £limi>lant  application ;  that 
is,  the  fecretion  of  matter  in  them  continues  to 
be  greater,  than  the  abforption  of  it; 'and  the 
ulcers  at  the  fame  time  continue  to  enlarge,  by 
the  contagion  afFe6ling  the  edges  of  them ;  that  is, 
by  the  ftimulus  of  the  oxygenated  matter  fl:in?u- 
I^ting  the  capillary  veffels  in  its  vicinity  into 
^(Slioiis  ifimilar  to  thofe  of  the  ulcer,  which  pro- 
duces it. 

This  efFeA  of  the  oxydes  t)f  mercury  occurs, 
3«!yhether  falivation  attends  its  ufe  or  not-  Saliva- 
tion is  much  forwarded  by  external  warmth, 
when  mercury  is  given  to  promote  this  fecretion;  ^ 
but  as  the  cure  p£  venereal  complaints  depends 
on  its  abforbent  quality,  the  acft  of  falivation  is 
not  neceflary  or  ufeful.  A  quart.er  of  a  grain  of 
good  corrofive  fublimate  twice  a  day  Will  feldora 
fail  of  curing  the  moft  confirmed  pox ;  and  will 
gs  feldom  fajivate,  if  th^  patien^  be  kept  cool,    A 

quarter 
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quarter  of  a  grain  thrice  a  day  I  believe  to  be 
infallible,  if  it  be  good  fublimate. 

Mercury  alone  when  fwallowed  does  not  ad 
beyond  the  inteftines  ;  its  aitive  preparations  are 
the  falls  formed  by  its  union  with  the  various 
acids,  as  mentionqd  in  the  catalogue*  Its  union 
with  the  vegetable  acid,  when  triturated  with 
rtianna,  isfaid  to  compofe  Keyfer's  Pill.  Tritu- 
rated with  gum  arabic  it  is  nuch  recommended 
by  Plenck ;  and  triturated  with  fugar  and  a  little 
eflential  oil,  as  dircSed  in  a  former  Edinburgh 
Difpenfatory,  it  probably  forms  foroe  of  the  fyrups 
fold  as  nofirums. 

United  with  fulphur  it  feldom  enters  the  cir* 
culation,  as  when  cinnabar,  or  cethiops  mineral^ 
is  tjiken  inwardly.  But  united  with  ht  and 
rubbed  on  the  fkin,  it  is  readily  abforbed.  I 
know  not  whether  it  can  be  united  to  charcoal, 
nor  whether  it  has  been  given  internally  when 
united  with  animal  fat;  if  fix  grains  only  of 
fulphur  be  added  to  two  ounces  of  hog*s  fat  and 
fix  drachms  of  mercury,  they  arc  faid  to  unite 
with  much  Icfs  labour  of  trituration,  than  the 
hog's  fat  and  mercury  alone. 

VIII.  1.  Abforptions  in  general  are  increafcd 
by  inanition  j  hence  the  ufe  of  evacuations  in  the 
cure  of  ulcers.  Dr.  Jurin  abforbed  in  one  night, 
after  a  day's  abftincnce  and  cxercife,  eighteen 
ounces  firom  the  atmofphere  in  his  chamber;  and 

every 
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every  one  muft  have  obferved,  how  loon  his  (hccts . 
became  dry,  after  having  been  moiftened  by 
iweat>  if  lie  throwa  off  part  of  the  bed-clothe* 
to  cool  himfelf ;  which  is  owing  to  the  increafed 
cutaneous  ablbrption  after  the  evacuation  by 
previous  iwea(» 

.  2.  Now  as  opium  is  an  univerfal  ftimulant,  as 
explained  in  the  article  of  Incitantia^  it  muft 
flimulatc  into  increafed  a6lion  both  the  fecretory 
fyftem,  and  the  abforbent  one ;  but  after  repeated 
jeyacuation  by  venefe6tion9  and  cathartics^  the 
abforbent  iyftem  is  already  inclined  to  a6l  more 
powerfully ;  as  the  blood^veffels  being  lefs  dif- 
i^ended,  tjijere  is  lefe  lefiftance  to  the  progrefs  of 
jthe  abforbed  fluids  into  them.  Hence  after  eva- 
luations opium  promotes  abforption,  if  given  in 
fmall  dofes,  much  more  than  it  promotes  fecre- 
tion ;  and  is  thus  eminently  of  feryice  at  the  end 
jof  inflammations,  as  in  pleuriCy,  or  peripneu- 
jnony,  in  the  dbfe  of  four  or  five  drops  of  the 
tin^rc,  giveQ  before  the  accefs  of  the  evening 
parpxyfm ;  which  I  have  feen  fucceed  even  when 
the  rifus  fardonicus  has  pxifted.  Some  convul- 
flons  may  originate  in  the  wafxt  of  the  abforption 
lOf  fome  acrid  fecretion,  which  occaiions  pain ; 
hence  thefe  difeafes  are  fo  much  more  certainly 
relieved  by  opium  after  venefci^on  or  other  eva- 
cuations. 


IX.  I.  Abr 
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IX.  1.  Abforption  is  increafed  by  the  calces  or 
Iblutions  of  mercury,  lead,  zinc,  copper,  iron, 
externally  applied ;  and  by  arfemc,  and  by  fulr 
phtjr,  and  by  the  application  of  bitter  vegetables 
in  fine  powder.  Thus  an  ointment  conlifting  of 
merqury  and  hog*s.  fet  rubbed  on  the  Ikin  cures 
venereal  ulcers;  and  many  kinds  of  herpetic 
'  eruptions  are  removed,  by  an  piqtment  jcon- 
'^fling  of  lixty  grains  of  white  precipitate  of 
jpercury  and  an  ounce  of  hog's  fat, 

2.  The  tumours  about  the  necks  of  young 
people  arc  often  produced  by  the  abforption  of  a 
faline  or  acrjd  material,  which  has  been  de- 
polited  from  eruptions  behind  the  ears,  -owing  to 
'  deficient  abforption  in  the  furface  of  the  ulcer, 
but  which  on  running  down  on  the  fkin  below 
becomes  abforbed,  and  fwells  the  lymphatic 
glands  of  the  neck;  as  the  variolous  matter, 
when  infcrtcd  into  the  arm,  fwells  the  glapd  of  J;h# 
axilla.  Sometimes  the  perfpirative  matter  prp- 
duced  behind  the  ears  becomes  putrid  from  the 
want  of  daily  wafhipg  them,  and  may  alfo  caufe 
by  its  abforption  the  tumours  of  the  lymphatics 
of  the  neck.  In  the  former  cafe  the  application 
of  a  cerate  of  lapis  calaminaris,  or  of  <:eruflr^ 
in  dry  powder,  or  of  rags  dipped  in  a  folu- 
iion  of  fugar  of  lead,  increafes  the  abforption 
}n  the  ulcers,  and  prevents  the  efFufion  of  the 

feline 
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laline  part  of  the  fecreted  material.    The  latter  is 
tp  be  prevented  by  cleanlinefs. 

After  the^  eruptions  or  ulcers  are  healed  a  folu- 
tip^  of  corrofive  fubliinate  of  one  grain  to  an 
ounce  of  water  applied  for  fome  weeks  behincj 
the  ear,  and  amongft  the  roots  of  the  Tiair  on  one 
fide  of  the  head,'  where  the  mouths  of  the  l)rm* 
phatics  of  the  neck  open  themfelves,  frequently 
removes  ihefe  tumours, 

3.  Linen  rags  moiftened  with  a  folution  of 
half  an  ounce  of  fugar  of  lead  to  a  pint  of  water 
applied  on  the  etjffipelas  on  anafarcous  legs, 
which  have  a  tendency  to  mortification,  is  more 
.efficacious  than  other  applications.  White  vitriol 
fix  grains  diflblved  in  one  ounce  of  rofe  water 
removes  inflammations  of  the  eyes  after  evacua- 
tion more  certainly  than  folutions  of  lead.  Blue 
vitriol  two  or  three  grains  diflblved  in  an  ounce 
of  water  cures  ulcers  in  the  ^  mouth,  and  other 
mucous  membranes,  and  a  folution  of  arfenic 
externally  applied  cures  the  itch,  but  requires 
great  caution  in  the  ufe  of  it.  See  Clafs  11. 
1.  5.6. 

A  feeble  old  man  with  fwelled  legs  had  an 
eryfipelas  on  both  of  them  j  to  one*  of  thefe  legs 
a  iine  powder  of  Peruvian  bark  was  applied  dry, 
and  renewed  twice  a  day ;  on  the  other  linen 
rags  moifl:ened  with  a  folutign  of  faceharum 
faturni  were  applied,  and  renewed  twice  a  day ; 

and 
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and  it  was  obferved,  that  the  latter  healed  nrach 
fooner  than  the  former. 

As  the  external  application  of  calx  of  lead 
ftimulatcs  inflamed  parts  very  violently,  if  it  be 
applied  too  early,  before  the  vcflels  are  emptied 
by  evacuations,  or  by-  the  continuance  of  the 
dileafe,  it  is  liable  to  incrcafc  the  in6ammation, 
or  to  induce  mortification,  as  in  ophthalmy;  and  in 
a  cafe,  which  was  related  to  me  of  a  porfon  ^o 
much  pricked  his  legs  amongft  gorfe,  which,  on 
the  application  of  Goulard's  folution  of  lead,  mor- 
tified with  cxtenfive  floughs.  But  where  .the  fyf- 
tem  is  previoufly  emptied,  there  is  lefs  refiftance 
to  the  progrefs  of  ?bforbed  fluids ;  and  the  fti- 
mulus  of  lead  then  increafes  the  adlion  of  the 
abforbent  fyftem  more  than  of  the  fcceming  fjrf- 
tem,  and  the  inflamed  part  prefently  difappears, 

4,  Bitter  vegetables,  as  the  Peruvian  baffc, 
quilted  between  two  fliirts,  or  flrewcd  in  their 
beds,^  will  cure  the  ague  in  children  fomctilnes. 
Iron  in  folution,  and  fomc  bitter  extra6t,  as  in 
the  form  of  ink,  will  cure  one  kind  of  herpes 
called  the  ringworm.  And  I  have  fecn  feven 
parts  of  bark  in  fine  powder  mixed  with  one 
part  of  cerufe,  or  white  lead,  in  fine  powder, 
applied  dry  ,  to  fcrofulous  ulcers,  and  renewed 
daily,  with  great  advantage. 

5.  To  thefe  ihould  be  added  eledric  fparks 

and 
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atid  ibocks,  which  promote  the  aWbrption  of  the 
vefleis  in.  inflamed  eyes  of  fcrofulous  children; 
and  difperfe,  or  bring  to  fuppuration,  fcrofu- 
lous tumours  about  the  neck.  For  this  laft  pur- 
|)ofe  fmart  fhoeks  fliouW  be  paffed  through  the 
tumours  only,  by  encloiing  them  between  two 
brafs  knobs  communicating  with  the  external 
and  internal  coating  of  a  charged  phial.  ^Sec 
Art*  II.  a.  2.  2. 

X.  1.  Bandages  increafe  abforption,  if  they  are 
made  to  fit  nicely  on  the  part ;  for  which  pur- 
pofe  it  is  nccefTary  to  fpread  fome  moderately 
adhefivc  plafter  on  the  bandage,  and  to  cut  it  into 
tails,  or  into  fhreds  two  inches  wide ;  the  ends^ 
are  to  be  wrapped  over  each  other ;  and  it  mull 
be  applied  when  the  part  is  leaft  tumid,  as  in  the 
^  mourning  before  the  patient  rifes,  if  on  the  lower 
fcxtrcmities.  The  cmplaftrum  de  minio  made  to 
corer  the  whole  of  a  fwelled  leg  in  this  manner, 
whether  the  fwelling  is  hard,  which  is  ufually 
termed  fcorbutic;  or  more  eafily .  compreffible, 
as  in  anafarca,  reduces  the  limb  in  two  or  three 
days  to  its  natural  fize ;  for  this  purpofe  I  have 
fometimes  ufed  carpenter*s  glue,  mixed  with  one 
twentieth  part  of  honey  to  prevent  its  becoming 
too  hard,  inflead  of  a  refinous  plafter ;  but  the 
minium  plafler  of  the  fhops  is  in  general  to  be 
prefbrred.  Nothing  fo  much  facilitates  the  cure 
of  ulcers  in  the  legs,  as  covering  the  whole  limb 
3  from 
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from  the  toes  to  the  knee  with  fuch  a  plafter  ban- 
dage ;  which  incrcafes  the  power  of  abforption 
in  the  furfece  of  the  fore. 

^2.  The  lymph  is  carried  along  the  abforbent 
veflels,  which  are  replete  with  valves,  by  the 
intermitted  preflvire  of  the  arteries  in  their  neigh-* 
bourhood.  Now^if  the  external  fkin  of  the  limb 
be  lax,  it  rifes,  and  gives  way  to  the  preflurc  of 
the  arteries  at  every  pnlfation;  and  theftce  the 
lymphatic  veflels  arc  fubjeA  to  the  preflure  of 
but  half  the  arterial  force.  But  when  the  exter- 
nal fkin  is  tightened  by  thefurroiinding  bandage^ 
and  thence  is  not  elevated  by  the  arterial  diaftole, 
the  whole  of  this  power  is  dxerted  in  coropreiP* 
ing  the*  lymphatic  veflels,  and  canning  on  th^ 
lymph  already  abforbed;  and  thence  tht  ab- 
Ibrbent  power  is  fo  amazingly  incrcafed  by  ban- 
dage nicely  applied.  Pains  are  fometimes  left  inr 
the  flefhy  parts  of  die  thighs  or  arms,  after  fee 
ittflammallon  is  gone,  in  the  acute  rheumatifmy 
or  after  the  patient  is  too  weak  for  fuilher  eva- 
cuation ;  in  this  cafe  after  internal  abforbent  me- 
dicines, as  the  bark,  and  opiates,  have  been  ufed 
in  vain,  I  have  fuccefsfuUy  applied  a  plafter-ban- 
dage,  as  above  delcribed,  fo  as  to  comprefs  the 
pained  part. 

Since  the  above  was  written,  Mr*  Baynton,  an. 
ingenious  furgeon  of  Briftol,  has  publiihed  *^  A 
Method  of  Treating.  Ulcers  of  tlie  Legs,"  fold  by 

Robinfon, 
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^obinipii^  L9ndon.  fn  wjt^u^  1;^  ^ndfarours  to 
^ifig  the  lips  of  thofe  ul^cr?  nearer  together  by 
i»€3n«  of  flips  of  a4beii¥e  plafter^  as  above  <Je- 
fcanhf^S^  yv'^hichieeips  to  have  ^n  attended  with 
gres^  (uqcefs,  wi^tho^t  confincmeint  of  tjic  patier\t. 

But  when  flips  of  adhefive  plafter  are  put  over 
^  yffonffkd  fo  as  to  bring  ,tbe  ec^ges  of  .it  together 
pl^iy^  Of  jijuite^  into  conta<^  with  each  othetr, 
^  pajqt  ^s  ^  the  fame  time  covered,  as  the  flips 
•of  ^dhefivepj^er  jare  ^pplied^  from  the  eyepf 
(he  iurg^oja.  I  have  therefore  advifed  two  tin 
]^tes  a  littlf  tlpQger  than  the  woimd,  and  about 
j(uilf  an  inch  broody  to  be  f^ened  to  the  ends  of 
Jfee  pieces  qf  a^hefiw  plftftcr,  a^id  applied  ope 
Ofi  ^c^  lip  ^9f  the  wpupd  gf  ulcer;  and  then  by  a 
yarrow  fljtp  (^ndbefive  pljiftcr  applied  at  eaph  end 
pf  tbefe  tins,  they  ^aay  be  drawn  together,  and 
ih/^  whole  lips  of  the  \yound  niay  be  feen  at  the 
r^  |ame  tipie  by  the  /mrgcon  ;  ^d  then  a  comprefs 
"  of  thin  lead,  pr  of  linen^  may  be  applied  by 
9thca*  ftrips  of  pl^fter  fo  as  tp  heal  recent  wounds, 
,  and  even  ulcers,  without  fcarcely  any  j^nev^njoefs 
pr  width  of  the  fear. 

XI.  I.  We  fliall  conclude  by  obfervipg,  that 
thje  forbentia  ftrfingthen  the  whole  habit  by  pre- 
venting the  cfcape  of  the  fluid  pvt  of  the  fecre- 
tions  out  of  the  body,  before  it  ha^  given  up  as 
much  nourifhment,  as  it  is  capable ;  as  the  liquid 

VOL.  II.  LI  part 
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part  of  ihc  fccrction  of  urincj  fweat,  faliva,  and  of 
all  other  fccretions,  which  arc  poured  into  re- 
ceptacles. Hence  they  have  been  faid  to  brace 
the  body^  and  been  called  tonics,  which  arc  me- 
chanical teims  not  applicable  to  die  living  bodies 
of  animals ;  as  explained  in  ScA.  XXXIL  3. 2. 

%  A  continued  ufeofbitter  medicines  fi>r  years 
together,  as  of  PortIand*s  powder,  or  of  the  bark, 
is  fuppofed  to  induce  apoplexy,  or  other  fetal 
difeafes.  Two  cafes  of  this  kind  have  feU^ 
under  my  obfervation ;  the  patients  were  both 
rather  intemperate  in  refpeft  to  the  ufe  of  fer-. 
.mented  liquors,  and  one  of  them  had  been  pre- 
vioufly  fubjed  to  the  gout.  As  I  believe  the 
gout  gen^i'ally  originates  from  a  torpor  of  the 
liver,  which,  inftead  of  being  fucceeded  by  an 
inflammation  of  it,  is  fucceeded  by  an  inflamma- 
tioif  of  fdme  of  the  joints ;  or  by  a  pirtipled  facc^ 
which  is  another  mode,  by  which  the  difeafe  <rf. 
the  liver  is  tenninated :  I  conceive,  that  the  daily 
ufe  of  bitter  medicines  had  in  thefe  patients  pre- 
vented the  removal  of  a  gOuty  inflammation  from 
the  liver  to  the  membranes  of  the  joints  of  the 
extremities,  or  to  the  Ikin  of  the  face,  by  pre- 
venting the  neceJTary  torpor  of  thele  parts  pre- 
vious to  the  inflammation  of  them  ;  in  the  fame 
manner  as  cold  fits  of  fever  are  prevented  by 
the  fame  medicines;  and,  as  I  believe,  the  re- 
turns 
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turns  of  the  gout  have  fome  times  for  two  or 
three  years  been  prevented  by  them. 

One  of  thefe  patients  died  of  the  apoplexy  in  a 
few  hours;  and  the  other  of  an  inflammation  of 
the  liver>  which  I  believe  was  called  the  gout, 
and  in  confequence  was  not  treated  by  venefec- 
tion,  and  other  evacuations.  Hence  it  ap- 
pears, that  the  daily  ufe  of  hop  in  our  malt  li- 
quor mull  add  to  the  noxious  quality  of  the  fg^- 
f  it  in  it|  when  taken  to  excefs^  and  contribute  to 
the  production  of  apoplexy,  or  inflammation  of 
the  liver. 


III.  Catalgue  op  thb  Sorbbktia. 

I.  Sorbentia  affecting  the  fldn. 

1.  Acid  of  vitriol,    of  fea-falt,  lemons, 

floes,  piunus  fpinofa,   crabs,    pyrus, 
quince,  pyrus  cydonia,  opium. 

2.  Externally  calx  of  zinc,  of  lead,  or  of 

mercury. 
IL  ^rbentia    afieCling    the    mucous    mem- 
branes. 

1.  Juice  of  floes,  crabs,  Peruvian  bark, 

ciochona,  opium. 

2.  Externally  blue  vitriol. 

III.  Sorbentia  afie6ling  the  cellular  membrane- 
It  Peruvian  bark,  wormwoods,  artemifla 
L 1  2  roaritima. 


DigitizecTby  VjOOQ  IC 


5i6  SDRBENTIA.     Arc.  IV.  j.  4. 

tnaritima>  artennfia  abfynfiiium^  wonn* 
fced^  artemifia  fantonicmn^  chamo- 
mile^ anthemis  nebilis^  tanfej^  tanace- 
tam^  boglbean^  menyadthes  trHbliata, 
ccritauiy,  gentiana  centauriutn,  ^en* 
tian^  gentiana  lutea^  artichoke-learcs^ 
cynara  fcolymus^  hop^  bnmulos  lopu* 
liia»  &lix  caprea,  -geum  urbanum^  da- 
tifca  cannabina. 

2.  Orange-peel,  cinnamon,  nutmeg,  mace. 

3.  TomitSj  fquill,  digitalis,  tobacco. 

4.  Bath  of  warm  air,  of  fteam. 

IV.  Sbrbentia  affe<fting  the  veins. 

1,  Wat(5r*crefs,    fifymbrium    nafturtium 

aquaticum,  muftard,  iinapis,  fciirvy- 
grafs,  cochlearia  hortenfis,  horfe-radifli^ 
cochlearia  armoracia,  cuckoo-floww, 
cardamine,  dogVgrafs,  dandelion,  le- 
ontodon^  taraxacon,  cellery,  apium, 
eabbage,  braffica. 

2.  Chalybeates,  bitteas,  and  opimn,  after 

fufficient  evacuation. 
j.'Extemally  vinegar,    friftion,    ele6bi- 
city. 

V.  Sorbentia  affefting  the  inteftines. 

I .  Rhubarb,  rheum  palmatum,  oak-galls, 
gallse  quercinae,  tormeniilki  crc6ta, 
cinquefoil,  potentiUa,  red-^rofes,  uva 
urfi,  fimarouba. 

2.  Logwood, 
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2^  Lc^wood^   hdematox.yliim   oampechia* 
'man,  fuccus  acaciae,  dragon's  bloodt 
terra  japonica,  mimpfa  catechu. 

3.  Aluaa^  earth  of  alum,  Armenian  bole, 
chalky  creta,  cmb's  daws,  chebe  can* 
crorum,  white  clay,  cimolia,  <!klcined 
hartihom,  comu  cervi  calcinatum, 
bone-alhes. 
VI.  Sorbentia  affedting  the  liver,  ftomach,  and 
other  vifcera.  Ruft  of  iron,  filings  of 
iron,  lalt  of  Heel,  lal  martis,  blue  vi- 
triol, white  vitriol,  calomel,  emetic 
tartar,  fugar  of  lead,  white  arfenic. 
VIL  Sorbentia  afiedmg  venereal  ulceus.  Mer- 
cury diflblved  or  corroded  by  the  fol- 
lowing acids: 

1.  Diflblved  in  vitriolic  acid^  called  tur- 
peth  mineral,  or  hydrargyrus  vitriola- 
tus. 

3.  Diflblved  in  nitrous  acid,  called  hydrar- 

gyrus nitratus  ruber. 
3»  Diflblved  in  muriatic  acid,  mercurius 
corrofivus  fublimatus,  or  hydrargjnias 
muriatus.  . 

4,  GNToded  by  muriatic  acid.    Cal9mel. 
fi.  Precipitated  from  muriatic  acid,  mercu- 

riu»  precipitatus  albus,  calx  hydraigyri 
alba.  "^ 
6.  Corroded    by    carbonic    acid  ?      The 
black  powder  on  crude  mercury. 

L  1  3  7-  Cal- 
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7.  Calcined,  or  united  with  oxygen. 

8.  United  with  animal  fat,  mercurial  oint- 

ment. 

9.  United  with  fulphur.    Cinnabar. 

JO.  Partially  united  with  fulphur.  -^thiopi 
mineral. 

11.  Divided  by  calcareous  earth.    Hydrar- 

gyrus  cum  cretA. 

12.  Divided  by  vegetable  mucilage,  by  fu- 

gar,  by  balfams. 
VIII.  Sorbcntia  afFc6^ing  the  whole  fyftem.    Eva- 
cuations by  venefeilion  and  catharfis, 
and  then  the  exhibition  of  opium. 
IX.  Sorbentia  externally  applied. 

1.  Solutions  of  mercury,  lead,  zinc,  cop- 
per, iron,  arfenic;  or  metallic  calces 
appli^  in  dry  powder,  as  cenifla,  lapis 
calaminaris. 

%  Bitter  vegetables  in  decoftions  and  in 
dry  powders,  applied  externally,  as  Pe- 
ruvian bark,  oak  bark,  leaves  of  worm- 
wood, of  tanfey,  chamomile  flowers  or 
leaves. 

3.  EleAric  fparks,  or  fliocks. 
X.  Bandage  fpread  with  emplaftrum  e  minio, 
or  with  carpenter*s  glue  mixed  with 
one  twentieth  part  of  honey. 
XI.  Portland's  powder  its  coptinued  ufe  perni- 
cious, and  of  bops  in  |;«cr. 

Abt. 
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Art.  v. 
INVERTENTIA. 

I.  Those  things,  which  invert  the  natuc4 
order  of  the  fucceffive  irritative  motioqs^  arc 
termed  invertentia, 

1.  Emetics  invert  the  motions  qf  the  ftoiqacb^ 

duodenum,  and  oefophagus. 

2.  Violent  cathartics  invert  the  motions  of  the 
la6leals,  and  inteftinal  lymphatics. 

3.  Violent  errhines  invert  the  nafal  lymphatics^ 
and  thofe  of  the  jfrontal  and  maxillary  finufes. 
And  medicines  producing  naufea,  invert  the  mo- 
tions of  the  lymphatics  about  the  faucQs« 

4.  Medicines  producing  much  pale  urine,  af 
a  certain  quantity  of  alcohol,  invert  the  motions 
of  the  urinary  abforbents ;  if  the  4ofe  of  alc6hol 
is  greater,  it  inverts  the  ftomach^  producing.^ 
drunken  ficknefs. 

5.  Medicines  producing  cold  fweats^  palpita*^ 
tion  of  the  heart,  globus  hyftericus ;  as  violent 
evacuations,  fome  poifons,  fear,  anxiety>  a&.  by 
inverting  the  natural  order  of  the  vafcular  mo« 
tions. 

L 1 4  n.  o  V 
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IT.   OBSBRVAt'iONS  .ok   TBB  IjnrBKTBNTIV 

,1.  1.  The  adion  of  vomiting  feeina  originallf 
to  have  been  occafioned  by  difagrecable  feBfatioQ 
from  flie  diftehdon  or  acrimony  of  the  aliment ; 
in  the  fame  manner  as  when  any  difgullful  mate* 
rial  is  taken  into  the  mouth,  as  a  bitter  drug» 
and  is  rejeded  by  the  retrograde  motions  of  th6 
tongue  and  lips;  as  explained  in  ClafelV.  1. 1.  2* 
and  mentioned  in  Sed.  XXXV.  l.  3,  Or  the 
difagrecable  fenfation  may  thus  excite  the  p<wcr 
of  volition,  which  may  alfo  contribute  to  the  re-> 
trograde  actions  of  the  fiomach  and  csfophagoSji 
as  wh«>  cows  bring  up  the  contents  of  their 
firft  ftomach  to  remafiicate  it.  To  either  of 
thefe  is  to  be  attributed  the  adtion  of  mild  eme^ 
tics,  which  foon  ceafe  to  operate,  and  leave  the 
ftomad)  ilronger,  or  more  irritable,  after  their 
operation}  owing  to  the  accumulation  of  the 
fei^rial'  power  of  irritation  during  its  torpid  or 
^^rted  action.  Such  appears  to  be  the  opera* 
tion  of  ipecacuanha,  or  of  antimonium  t^urtariza^ 
turn,  in  finall  dofes. 

2.  But  there  is  reafon  to  believe,  that .  the 
ilronger  emetics,  as  digitalis,  firft  ftimulate  the 
abforbent  vcfTels  of  the  flomach  into  greater  ac- 
tion ;  and  that  the  inverted  motions  of  thefe  ab- 

forbents 
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fofbehte  irtxt  OGtoTj  poirti|f#?*\he  lympiiv  lately 
tidten  up,  or  oblaiBed  from  6tlicr  lyinphatio 
brattel»»3i^  ifnta  thb  ftditoaoh:  the  qoabtity  o£ 
which  hi  fomt'  difet^s^  as'  in  tht  dhokim  morbus, 
it  iocttttcovkhfei  This  inverted  ntoiiod,  firft  of 
the  abibrb^ts  of  flie  ftomdch^  and  afterwards  of 
iht  RtivMch  itfelf,  feeros  t^  originate  firom  the 
oKhaufiioi^  Of  debility^  which  fucceeda  die  unns- 
tar&l  degree  of  afiao^  into  which  tliey  had  hem. 
pftvioafly  ftimttkted>.  An  Tuitdual  defed  of  fti^ 
mahM3>  is  of  food  without  fpice  or  wii»  in  the 
(lotdabhd  of  d)Ofe^  ^ho  have  been  much  a<ica^ 
tottied  to  ^ice  or  wine,  ^ill  indtisce  ficfcnefe  or 
v6tiiititi^  •^  iti  this  c^e  the  d^!^ve  energy  of  the 
il^Madh  is  O^hig  to  dbfbft  of  abcu(loikied  ftimo- 
fitt ;  while  tkit  action  of  vomitiiig  f^om  digitalis 
is*  oviring  to  a  dbilciehcy  o(  fenforlal  power,  which 
k  previ6ufly  txhaufted  by  the  excefs  of  its  fti- 
mulus.  See  Se^.  XXXV.  1.  3.  and  Clafs  IV^ 
1.  1.  3. 

For  firft,  no  inereafe  of  heat  arifea  irom  this 
ai^on  of  vomiting ;  which  always  occurs,  when, 
the  fecerning  fyftem  is  ftimulated  into  adlion. 
Secondly,  the  motions  of  the  abforbent  veflels 
zvt  sis  liable  to  inverfion  as  the  ftomach  itfelf ; 
which  laft,  with  ihe  oefophagus,  may  be  conli- 
dered  as  the  abforbent  mouth  and  belly  of  that 
^reat  gland,  the  inteftinal  canal.  Thirdly,  the 
dufs  of  forbentia,  tis  bittefs  and  metallic  falts^ 
giyen  in  large  tlofes,  become  invertentia>  and  vo- 
3  ^  mit, 
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n)it>  or  pmgpj.  And  laftljr,  the  iicknidb  and  tq* 
initing  induced  by  large  potations  of  ,wine^  or 
opium,  does  not  occur  till  next  day  in  fome  peo- 
ple, in  none  till  fame  time  after  their  ingurgif^ 
tation.  And  tinSore  of  digitalis  in  the  dofe  of 
SO  or  60  drops,  though  applied  in  fdiutibn^  is  a 
confiderable  tin^  befiikre  it  produces,  its  efie<5t ; 
though  vomiting  is  inftantaneouily  induced  by  a 
naufeous  idea,  or  a*  naufeous  taAe  in  the  mouth* 
At  the  fame  time  there  feem  to  be  fomematenals^ 
which  can  immediately  ftim^late  the  ilomacb 
into  ibch  powerful  adiion,  as  to.be  immediately 
fucceeded  by  paralyfis  of  it,  and  confequent  cgjo*- 
tinued  fever,  or  immediate  death ;  and  this  with- 
out exciting  fenfation,  that  is,  without  our  per- 
ceiving it.  Of  thefe  are  the  contagious  matter  of 
fome  fevers  fwallowed  with  the, fall va,  and  pro- 
bably a  few  grains  of  arfenic  taken  in  folution. 
See  Suppl.  I.  8,  8.    Art  IV.  2.  6.  g. 

3»  Some  branches  of  the  lymphatic  fyftem  be* 
come  inverted  by  their  fympathy  with  other 
branches,  which  are  only  ftimulated  into  too 
violent  abforption.  Thus,  when  the  ftomach  and 
duodenum  are  much  flimxilated  by  alcohol,  by 
nitre,  or  by  worms,  in  fome  perfons  the  urinary 
lymphatics  have  their  motion  inverted,  and  pour 
that  material  into  the  bladder,  which  is  abforbed 
from  the  inteAines.    Hence  the  drunken  diabetes 

isi 
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is  produced;    BXk.6,  hence  chyle  is  feen  in  the 
urine  in  worm  cafes. 

When  on  the  contrary  fome  branches  of  the 
abfoti)ent  fyftems  have  their  motions  inverted  ia 
confequcQce  of  the  previous  exhauifion  of  their 
fenforiai  power  by  any  violent  fiimulus^  other 
branches  of  it  have  their  abfoibent  power  greatly 
increafed.  Hence  continued  vomiting,  or  vio- 
lent cathartics,  produce  great  abforption  from 
the  cellular  membi^ane  in  cafes  of  dropfy ;  and 
the  flpids  thus  abforbed  are  poured  into  the  fto* 
mach  and  intcftines  by  the  inverted  nK>tion$  of 
the  laaeals  and  lymphatics.  See  SeA.  ^POX. 
4.  and  5. 

4.  The  quantity  of  the  dofe  of  an  emetic  is  ndt 
of  fo  great  confcquence  as  of  other  medicines,  as 
the  greateft  part  of  it  is  rejefted  with  thie  firft 
effort.  All  envetics  are  faid  to  a6t  with  greater 
certainty  when  given  in  a  morning,  if  an  opiate 
had  been  given  tl^  night  before.  For  the  fenfo* 
rial  power  of  irritation  of  the  ftomach  had  thus 
been  in  fome  meafure  previoufly  exhaufted  hf 
the  flimulus  of  the  opium,  which  thus  facilitates 
the  action  of  the  emetic ;  and  which,  when  the 
dofe  of  opium  has  been  large,  is  frequently  ^ol- 
lowed«on  the  next  day  by  fpontaneous  ficknefs 
and  vomitings,  as  after  violent  intoxication. 

Ipecacuanha  is  the  mod  certain  in  its  effe6l  from 

live  grains  to  thirty ;  white  vitriol  is  the  moft  ex- 

X  peditious 
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pedi^u^  vk  its  eSk&y  from  twent3r  gnund^  k> 
thirty  diflblved  in  warm  water ;  but  emetic  tartar, 
anfimoniorn  tartarifattimv  from  cdK  grain  to  four 
to  /ane  people^  and  froni  thencie  ta  twicitty  to  in- 
6ne  patient^^  will  anfwicF^moft  of  Hbt  nfeftd 
jmrpofe^  of  ethetics;  but  nothing  equals  ihtt  di^ 
gitalin  purpurea  for  the  purpofe  of  abforUng  wa« 
ter  from  the  cellular  membrane  in  the  anasarca 
ptilttionum,  or  hydrops  poaoris.  Sec  Art.  H. 
3-7. 

11.  Violent  cathartksu  1 .  Where  vioksl  ca^* 
thartics  are^tequired^  as  in  dropfies,  the  AjuiU  ia 
dried  powder  made  into  fmall  pills  of  a  grain, 
or  a  grain  and  a  half,  one  to  be  given  every 
hour  till  they  operate  brilfcly ,  is  very  effic^dous ; 
or  half  a  grain  of  emetie  tartar  diflblved  in  an 
ounce  of  peppermint-water,  and  gifea  cycty 
hour,  till  it  operates..  Scammony,  and  otber 
^Tong  purges,  are  liable  to  produce  hypercatfaar* 
lis,  if  they  are  not  nicely  prcpfired,  and  accu- 
tately  weighed,  and  are  thence  dai^effOu3  in 
common  pra6Vice.  Gamboge  is  uncertain  in  its 
efFeds,  it  has  oiherwife  the  good  property  of  be* 
ing  taftclcfs ;  and  on  that  account  fome  prepara- 
tien  of  it  might  be  ufeful  fdr  children,  by  which 
its  dofe  could  be  afcertained,  and  its  ejflSn^  rei>- 
dered  more  uniform. 

2.  In  inflammations  of  the  boWels  with  coniti- 
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ptttionjcalofhely  giveo  m  the  dote  fit>m  ten  tp 
tncenty  grain^  tAer  di^  yeoefe&ion^  is  moil  effi* 
vacioHs;  and  if  niade  into  very  ixnall  pills  is  not 
liable  to  be  xejoAed  by  vomiting,  v(hich  gene* 
4naUy  attends  thofe  cafes.  When  this  fiEuls,  a 
gitun  of  aloes  evecy  hour  will  find  its  way/  if  the 
•bowel  ds  not  dflftroyed ;  and  fbmetimes,  I  bo- 
iie?e^  'if  it  be,  when  the  mortification  is  not  ex- 
tenlive.  if'thi^  vomiting  continues  after  the  pain 
<Gea(cs,  and  efpeoially  if  the  bowels  become  tu* 
imid  Afith  air,  which  founds  on  being  ffaruck 
with  the  finger,  thefe  patients  feldiftn  recover. 
Opiates  given  along  with  the  cathartics  I  believe 
to  be  frequently  injurious  in  inflammation  of  the 
bowels,  though  they  may  thus  be  given  with  ad- 
Vjantage  in  the  faturnine  colic;  the  pain  and  con- 
flipation  in  which  difeafe  are  owing  to  toipor  or 
inadlivity,  and  not  to  too  great  a6tion.  See  Clafs  L 
2.  4.  8. 

III.  Violent  errhines  4nd  fialagogues.  1.  Tur- 
peth  mineral  in  the  quantity  of  one  grain  mixed 
with  ten  grains  of.fugar  anfwcrs  every  purppfe  to 
be  expefted  ih)m  errhines.  Their  operation  is 
by  inverting  the  motionaof  the  lymphatics  of  the 
membrane,  which  lines  •the  nofirils,  and  the  ca- 
verns of  the  forehead  and  cheeks ;  and  may 
thence  poflibly  be  of  fervice  in  the  hydrocepha* 
lus  intemus. 

Some  other  violent  errhines,  as  the  powder  of 

white 
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white  Ticlleborc,  or  Cayenne  pepper,  dilated  wkli 
fomc  Icfs  acrid  powder,  are  faid  to  care  fome 
cold  or  nervoas  hcad-achs ;  wh^ch  niay  be  ef- 
fected by  inflaming  the  nofirils,  and  thus  intro- 
ducing the  fenforial  power  of  fenfation,  as  well 
as  increafmg  that  of  irritation ;  and  thus  to  pro- 
duce violent  aAion  o^  the  membranes  of  the  nof- 
trils,  and  of  the  frontal  and  maxillary  linufes^ 
which  may  by  affociation  excite  into  action  the 
torpid  membranes,  which  occafion  the  head*ach« 
They  may  be  ufed  on  the  fame  account  in  amau- 
rofis  and  in  deafnefc. 

2.  A  copious  fjilivation  without  any  increafe  of 
^cat  often  attends  hyfteric  difeafes,  and  fevers 
with  debility,  owing  to  an  inverfion  of  the  lym- 
phatics of  the  mouth,  fee  Clafs  L  1.2.  6.  The 
fame  occurs  ip  the  naufea,  which  precedes  vo- 
miting; and  is  alfo  excitable  by  difagre^able 
taftes,  a$  by  fquills,  or  by  naufeous  fmells,  or  by 
nauleous  ideas.  Thcfe  are  very  fimilar  to  the  oc- 
calional  difcharge  of  a  thin  fluid  from  the  nof- 
trils  of  fome  people,  which  recurs  at  certain  pe- 
riods, and  differs  from  defedlive  abforption. 

IV.  Violent  diuretics.  ^  1.  If  nitre  be  given 
from  a  dram  to  half  an  ounce  in  a  morning  at  re- 
peated draughts,  the  patient  becomes  fickilh, 
and  much  pale  water  is  thrown  into  the  bladder 
by  the  inverted  a<^on  of  the  urinary  lymphatics. 

Hence 
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Hence  the  abfotption  in  ulcers  is  increafed  and 
the  cure  forwarded,  as  obferved  by  Dr.  Rowley. ' 

2.  Cantharides  taken  inwardly  fo  llimulate  the 
neck  of  the  bladder  as  to  increafe  the  difchargc 
of  mucus,  which  appears  in  the  urine  ;  but  I  once 
faw  a  large  dofe  taken  by  miftake,  not  lefs  than 
half  an  ounce  or  anounce  of  the  tin6lui^,  by  which 
I  fuppde  the  urinary  lymphatics  were  throwa  into 
violent  inverted  motions,  for  the  patient  drank 
repeated  draughts  of  fubtepid' water  to  the  quan^ 
tity  of  a  gallon  or  two  in  a  few  hours ;  atid  dur- 
ing the  greateft  part  of  that  time  he  was  not  I 
believe  two  entire  minutes  together  without  mak- 
ing water.  A  little  blood  was  feen  in  his  water 
the  next  day,  and  a  forenels  continued  a  day 
longer  without  any  other  inconvenience  .^ 

3.  The  deco<5lion  of  foxglove  Ihould  alfo  be 
mentioned  here,  as  great  efFufions  of  urine  fre- 
quently follow  its  exhibition.  See  Art.  IV.  2.  3.  7. 
And  an  infufion  or  tin6lure  of  tobacco  as  repom* 
mended  by  Dr.  Fowler  of  York. 

4.  Alcohol,  and  opium,  if  taken  fo  as  to  in- 
duce flight  intoxication,  and  the  body  be  kept 
cool,  and  much  diluting  liquids  taken  along  with 
them,  have  limilar  effedl  in  producing  for  a  time 
a  greater  flow  of  urine,  as  moft  intemperate 
drinkers  mufl:  occalionally  have  obferved.     This 

circimiftancc 
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cir€i;unft*npe  fttm^  to  hav^  uUjtqm^c^  tJbe  u^ 
of  gjiu,  and  other  vinous  ft>iritft  a$  a  diuretic,  i^* 
fortunately  in  the  gravel,  amongft  ignorant  pco* 
pics  which  dHe^c  is  gcpcraUy  pcpdvced  fcy/er- 
•m^te^  or  fpiiituous  liquors,  fnd  4\^ay^  il;^^reaijB4 
by  them. 

#"' 
5.  Fear  wid  ftnxiety  arc  Wjell  jl^now^i  ,to  pro^^q^ 
a  great  ircquency  of  making  wft^.  A  pdpfcp 
xvho  bdievcd  he  had  ma4e  fi  bs^  pw^h^  ;Qg^ 
ccmirijg  an  ,eftatc,  tol?l  mc,  th^it  bcpMwie  five  ly 
fix  pints  of  waiter  during  a  fleepJefs  night,  whic^ 
fuccceded  his  bargain;  and  it  Is  ufual,  wheijs 
young  men  are  waiting  in  ai)  ai)tiroQpi  ^ta  ,fejc^ 
examined  for  college  preferment,  to  fee  the  chgn^* 
ber-pot  often  wanted. 

V.  Cold  fweats  about  the  head,  neck,  and  arms^ 
frequently  attend  thofe,  whofe  lungg  are  oppficflP- 
cd>  as  in  fome  dropfies  and.ailhrn^  A  (x>ld 
fweat  is  alfo  frequently  the  harbinger  of  death. 
Thefe  arc  from  the  inverted  motions  of  the  cuta^ 
neous  lymphatic  branches  of  thofe  parts. 

* 
UL  Catalogue  op  Invertentia. 

I,  Emetics,  ipecacuanha,  emetic  tartar,  antimo* 
nium  tartarifatum,  fquill,  fcilla  maritima, 
carduus  bencdiftus,  cnicus  acama,  chaino- 
mile,  anthemis  nobilis,  white  vitriol,  vitri* 
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olum  zinci,  foxglove^  digitalis  purpurea, 
clyfters  of  tobacco. 
II.  Violent  cathartics,  emetic  tartar,  fquill,  buck- 
thorn, rhamnus  catharticus,  fcammonium, 
convolvulus  fcammonia,  gamboge,  elate- 
rium,  colocynth,  cucumis  colocynthis, 
veratrum. 

III.  Violent  errhin^s  and  fialagogucs,  turpeth 
mineral,  h)rdragyrus  vitriolatus,  alarum 
curopaeum,  euphofbiuili,  capficum,  vera- 
trum, naufeous  fmells,  liaufeous  ideas. 

rV.  Violent  diuretics,  nitre,  fquill,  feneka,  can- 
tharides,  alcohol,  foxglove,  tobacco,  anx* 
iety. 
V.  Cold  fudorifics,  poifons,  fear,  approaching 
death. 


Art.  VL 
REVERTENTIA. 


I.  Those  things,  which  reftore  the  natural 
order  of  the  inverted  irritative  motions,  are  termed 
Revertentia. 

1.  As  mufk,  caftor,  afafdetida,  valerian,  effefatial 
oils. 
VOL.  11.  Mm  2.  Externally 
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2r  Externally  the  vapour  of  burnt  feathers,  of 
volatile  falts,  or  oils^  bliflers,  finapifips.- 

Thefe  reclaim  tlv^  inverted  motions  v(ritbo(it  iq- 
crcaling  the  heat  of  the  body  above  its  natural 
flatc,  if  given  in  their  proper  dofcs,  as  in  the 
globus  hyftericus,  and  palpitation  of  the  heart. 

The  incitantia  revert  thcfc  morbid  inotions 
more  certainly,  as  opium  and  alcohd  :  apd  re- 
llorc  the  natural  heat  more ;  but  if  they  induce 
any  degree  of  intoxication,  they  are  fucc^ed  by 
debility,  when  their  ftimulus  ceafes. 

11.  Ob-servations  on  the  Revertentia* 

I.  I.  The  hyfleric  difeafe  is  attended  with  in- 
serted motions  feebly  exerted  of  the  oefophagus, 
inteflinal  canal  and  lymphatics  of  the  bladder. 
Hence  the  borborigmi,  or  rumbling  of  the  bow- 
els, owing  to  their  fluid  contents  defcending  aa 
the  air  beneath  afcends.  The  globus  hyftiericus 
confifts  in  the  retrograde  motion  of  th^  oefopha- 
gus,  and  the  great  flow  of  urine  from  that  of  thff 
lymphatics  fpread  on  the  neck  of  the  bladder ; 
an^  a  copious  falivation  fometimes  happens  tQ 
thefe  patients  from  the  inverfion  of  the  lympha- 
tics of  the  mouth ;  and  palpitation  of  the  heart 
owing  to  weak  or  incipient  invert  on  of  its  mo- 
tions; and  fyncope,  when  this  occurs  in  its' 
^reatefi  degree* 

Thefe  hyfteric  affections  are  not  ncccfl&rily 

attended 
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attended  with ,  pam ;  though  it  fomctimes  hap- 
pens, that  pains/which  originate  from  quiefcence, 
affli6l  thcfe  patients,  as  the  heiiiicr^nia,  \vhich 
has  erron^obfly  been  termed  the  clavus  hyfteri- 
cus ;  but  which  i&  owing  folely  to  the  inadlion  df 
the  membranes  of  tha't  part,  like  the  pains  at- 
tending the  cold  fits  of  intermittenls,  and  which 
frequently  returns  like  them  at  very  l-egular  pe- 
riods of  time. 

Many  of  the  above  fymptoms  are  relieved  by 
mulk,  caftor,  the  foetid  gums,  valerian,  oleunt 
animale,  oil  of  amber,  which  a6l  in  the  ufual 
dofe  without  heating  the  body.  The  pains, 
which  fometimes  attend  thefe  conftitutions,  are 
relieved  by  the  fecernentia,  as  efTential  oils  in 
common  tocth-ach,  and  balfatri  of  Peru  in  the 
iflatulent  colic.  But  the  incitantia,  as  opium,  or 
vinous  fplrit,  reclaim  thefe  morbid  inverted  mo- 
tions with  more  certainty,  than  thefcetids;  and 
remove  the  pains,  which  attend  thefe  conflitu- 
tions,  with  more  certainty  than  the  fecernentia ; 
but  if  given  in  large  dofes,  a  debility  and  return 
of  the  hyfteric  fymptoms  occurs,  when  the  efFc6l 
of  the  opium  or  alcohol  ceafes.  Opiates  and 
foetids  joined  feem  beft  to  anfwer  tlic  purpofe  of 
alleviating  the  prefent  fymptoms  j  and  the  for- 
bentia,  by  ftimulating  the  lymphatics  and  lacSleals 
into  continued  a6tion,  prevent  a  relapfe  of  their 
inverfion,  as  Peruvian  bark,  and  the  ruft  of  iron. 

SeeClafsI.  3.  1.  10. 

\  .  '  .     ■ 
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11.  Vomiting  confifts  in  the  inverted  order  of 
the  motions  of  ihe  ftomach,  and  oefophagus; 
and  is  alfo  attended  with  the  inverted  motions  of 
apart  of  the  du6denum>  when  bile  is  ejedled ; 
and  of  the  l3rmphatic8  of  the  ftomach  and  fauces, 
when  naufea  attends,  and  when  much  lymph  is 
evacuated.  Permanent  vomiting  is  for  a  time  re- 
lieved by  the  incitantia,  as  opiuni  or  alcohol ;  but 
is  liable  to  return,  when  their  a<9:ion  ceafes.  A 
blifter  on  the  back,  or  on  the  ftomach,  is  more 
efficacious  for  reflraining  vomiting  by  their  fti- 
mulating  into  a6lion  the  external  fldn,  and  by 
fympathy  affe<5ling  the  membranes  of  the  ftomach. 
In  fome  fevers  attended  with  inccflant  vomiting 
Sydenham  advifed  the  patient  to  put  his  head 
under  the  bed-clothes,  till  a  fweat  jippeared  on 
the  flcin,  as  explained  in  Clafs  IV.  1.  l.  3. 

In  chrotiical  vomiting  I  have  obferved  crude 
mercury  of  good  effeA  in  the  dofe  of  half  an 
ounce  twice  sC  day.  The  vomitings,  or  vain 
efforts  to  vomit,  which  fometimes  attend  liyfterio 
or  epileptic  patients,  are  firequently  infiandy  re- 
lieved for  a  .time  by  applying  flour  of  muftard- 
fced  and  water  to  the  fmall  of  the  leg;  and 
removing  it,  as  foon  as  the  pain  becomes  con- 
lidcrable.  If  finapifms  lie  on  too  long,  efpecially 
in  paralytic  cafes,  they  are  liable  to  produce 
troublefome  ulcers.  A  plafler  or  cataplafm,  with 
opium  and  camphor  on  the  region  of  the  ftomach, 
will  fometimes  revert  its  retrograde  motions. 

IIL  Violent 
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III.  Violent  catharfis,  as  in  diarrhoea  or  dyfen- 
tcry,  is  attended  with  inverted  motions  of  the 
lymphatics  of  the  inteftines,  and  is^  generally 
owing  to  fome  ftimulating  material.  This  is 
countera6led  by  plenty  of  mucilaginous  liquids^,' 
as  folutions  of  gum  arabic,  or  finall  chicken 
broth,  to  wafh  away  or  dilute  the  llimulating 
material,  which  caufes  the  difeafe.  And  then  by 
the  ufe  of  the  inteftinal  forbentia,  Art.  IV.  2.  5. 
as  rhubarb,  deco6tion  of  logwood,  calcined  hartf- 
horn,  Armenian  bole ;  and  laftly,  by  the  inci- 
tantid,  as  opium^ 

IV.  The  diaboetes  coniifts  in  the  inverted  mo- 
tions of  the  urinary  lymphatics,  which  is  gene- 
rally I  fuppofe  owing  to  the  too  great  a(5lion  of 
fome  other  branch  of  the  abforbent  fyftem.  The 
urinary  branch  fhould  be  flimulated  by  cantha- 
rides,  turpentine,  rcfin  (which  when  taken  in 
larger  dofes  may  poffibly  excite  it  into  inverted 
adlion),  by  the  forbentia  and  opium.  The  intef- 
tinal  lymphatics  Ihould  be  rendered  Icfs  a6live  by 
torpentia,  as  calcareous  earth,  earth  of  alum;, 
and  thofe  of  the  flcin  by  oil  externally  applied 
over  the  whole  body;  and  by  the  warm-bath, 
which  Ihould  be  of  ninety-fix  or  ninety-eight 
degrees  of  heat,  and  the  patient  fhould  fit  in  it 
every  day  for  half  an  hour. 

V.  Inverted  motions  of  the  inteflinal  canal 
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with  all  the  lymphatics,  which  open  into  it^^  con- 
ilitute  the  ileus,  or  iliac  paffion  ;  in  whicJi  difeafo' 
U  fbmetindBS  happens,  that  clyfters  are  retume4 
by  the  mouth.  After  venefe<5lion  from  ten  graiiu 
to  twenty  of  calomel  make  into  very  fmall  pills  ; 
if  thefe  be  rejedled,  a  gi:ain  of  aloe  every  hour ;  a 
blifter ;  crude  merctiry ;  warm  bath ;  if  a  clyfter 
pf  iced  water  ?  ^ 

Many  other  inverted  motions  of  different  parta 
pf  the  fyftem*  are  defcribed  in  Clafs  I.  3.  and 
which  are  to  be  treated  ia  a  manner  fimilar  tQ 
thofe  above  defcribed.  It  muft  be  noted,  that 
the  medicines  mentioned  under  number  one  in 
the  catalogue  of  revertenlia  are  the  trpe  artides 
belonging  to  this  clafs  of  medicines.  -Thofe 
enumerated  in  the  other  four  (Jivilions  are  chiefly 
fuch  things  as  tend  to  remove  the  ftimulajting 
caufes,  which  have  induced  the  inverfion  o9  the 
mDti9ns  of  the  part,  as  acrimonious  contents,  or 
inflammation,  of  the  bowels  in  diarrhoea,  diabetes 
or  in  ileus.  But  it  is  probable  after  thefe  remote 
caufes  a^c  deftroyed,  that  the  fetid  gums,  muik^i 
caftor,  and  balfams,  migTit  b^  givep  with  adyan^ 
t^e  in  all  thefe  cafes; 
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III.  CAfALOGUB    OP   HeVERTENTIA, 

!•  Invcrtecl  motions,  which  attend  the  hyftcric 
difeafc,  are  reclaimed,  1 .  By  mulk,  cafton 
^.  By  afefoetida,  galbanum,  fagapenum, 
ammoniacum,  valerian.  3.  Effentjal  oils 
of  cinnamon,  nutmeg,  cloves,  infufion  of 
penny-royal,  mentha  pulegium,  pepper- 
mint, mentha  piperita,  ether,  camphor. 
4.  Spirit  of  hartfhom,  oleum  animale,  fponge 
burnt  to  charcoal,  black  fnufFs  of  candles, 
which  confifl  principally  of  animal  char- 
coal, wood-foot,  oil  of  amber.  5.  The 
incitantia,  as  opjum,  alcohol,  vinegan  6. 
Externally  the  fmoke  of  burnt  feathers,  oil 
of  amber,  volatile  fait  applied  to  the  noftrils, 
blifters,  finapifms. 
II.  Inverted  motions  of  the  ftbmach  are  re- 
claimed by  opium,  alcohol,  blifters,  crude 
mercury,  finapifms,  camphor  and  opium 
externally,  clyfters  with  afafoetida. 

III.  Inverted  motions  of  the  inteftinal  lymphatics 

are  reclaimed  by  mucilaginous  diluents, 
and  by  inteftinal  forbentia,  as  rhubarb,  log- 
wood, calcined  hartfliom,  Armenian  bole ; 
and  laftly  by  incitantia,  as  opiurt. 

IV.  Inverted  motions  of  the  urinary  lymphretics 

are  reclairtied  by  cantharides,  turpentine, 

refin,  the  forbentia,  and  opium,  with  cal- 
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careous  earth  of  alum,  by  oil  externally, 
warm-bath. 
V,  Inverted  motions  of  the  inteftinal  canal  are 
reclaimed  by  calomel,  aloe,  crude  mercury, 
.  blifters,  warm-bath,  clyfters  with  afafoetida, 
clyfters  of  iced  water?  or  of  fprimg  water 
further  cooled  by  fait  diffolved  in  tvater 
contained  in  an  exterior  veflel  ?  Where 
there  exifts  an  introfufception  of  the.  bowel 
in  children,  could  the  patient  be  held  up  for 
a  time  by  the  feet  with  his  head  downwards, 
or  be  laid  with  his  body  on  an  inclined 
plane  \vith  his  head  downwards,  and  dado 
mercury  be  inje6led  as  a  clyfter  to  tne 
quantity  of  two  or  three  pounds  ? 


Art.   VII. 
TORPENTIA. 


I.  Those  rrniNGS,  which  diminilh  the  exertion 
of  the  irritative  motions,  are  termed  torpentia. 

1.  As  mucus,  mucilage,  water,  bland  oils,  and 
whatever  poflefles  lefs  flimulus  than  our  ufual 
feod.  Diminution  of  heat,  light,  found,  oxygen, 
and  of  all  other  ftinauU ;  venefeiftion,  naufea,  and 
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2.  Thofe  things  which  chemically  deflroy  acri- 
inony^  as  calcareous  earth,  foap,  tin,  alcalies,  in 
cardialgia ;  or  which  prevent  chemical  acrimony, 
as  acid  of  vitriol  in  cardialgia,  which  prevents 
the  fermentation  of  the  dliment  in  the  ftoraach, 
and  '  its  confeqaent  acidity.  Secondly,  which 
deftroy  worms,  as  calomel,  iron  fihngs  or  raft  of 
iron,  in  the  round  worme;  or  amalgama  of 
quickfilver  and  tin,  or  tin  in  very  large  dofes,  in 
the  tape-worms.  Will  ether  in  clyfters  deftroy 
iifcarides  ?  Thirdly,  b^  chemically  deftroying 
extraneous  bodies,  as  cauftic  alcali,  lime,  mild 
alcali  in  the  fione.  Fourthly,  thofe  things  which 
lubricate  the  veflels,  along  which  extraneous 
bodies  Aide,  as  oil  in  the  ftone  in  the  urethra, 
and  to  expedite  the  expectoration  of  hardened 
mucus ;  or  which  leflen  the  friction  of  the  con- 
tents in  the  inteftinal  canal  in  dyfentciy  or  aph- 
tha, as  calcined  hartftiorn,  clay,  Armenian  bole, 
chalk,  bone-aflies.  Fifthly,  fuch  things  as  foften 
or  extend  the  cuticle  over  tumors,  or  phlegmons, 
as  warm  water,  poultices,  fomentations,  or  by 
'confining  the  pcrfpirablc  matter  on  the  part  by 
cabbage-leaves,  oil,  fat,  bee*s-wax,  plafters,  oiled 
ftlk,  externally  applied. 

Thefe  dccreafe  the .  natural  heat  and  remove 
pains  occalioned  by  excefs  of  irritative  motions. 
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II.  Observations  our  the  Torpe^tia. 

I.  As  the  torpentia  confift  of  fuch  materials  as 
are  Icfs  ftimulating  than  our  ufual  diet,  it  is  evi- 
dent, that  where  this  clafs  of  niedieines  is  ttfed, 
fome  regard  mull  be  had  to  the  ufual  manner  of 
living  of  the  patient  both  in  refpedJ:  to  quantity 
and  quality.  Hence  wounds  in  thofe,  who  have 
been  accuftomed  to  the  ufe  of  much  wine,  arc 
very  liable  to  mortify,  unlefs  the,  ufual  potatioiv 
of  wine  be  allowed  the  patient.  And  in  thcfc 
habits  I  have  feen  a  delirium  in  a  fever  cured 
almoft  immediately  by  wine;  which  .was  occa- 
fioned  by  thq  too  mild  regimen  diredled  by  the 
attendants.  On  the  contrary  in  great  inflamma* 
tion,  the  fubdu6lion  oC  food,  and  of  fpirituoui 
drink,  contributes  much  to  the  cure  of  the  difeafe. 
As  by  thefe  means  both  the  ftimulus  from  diftcn* 
tion  of  the  veffels,  as  well  as  that  from  the  acri- 
Jnoriy  of  the  fluids,  is  decreafed;  but  in  both 
thefe  refpe6ls  the  previous  habits  of  diet  of  the 
patients  muft  be  attended  to^  Thus  if  tea  be 
imad^  ftronger,  than  the  patient  has  ufually  drunk 
it,  it  belongs  to  the  article  forbentia ;  if  weaker, 
it  belongs  to  the  torpentia. 

II.  1 .  Water  in  a  quantity  greater  than  ufual 
diminiflies  the  a6lion  of  the  fyftem  not  only  by 
diluting  our  fluids,  and  thence  IcflTcning  their 

ftimuluj. 
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ftitnulus,  but  by  lubricating  the  folids ;  for  not 
only  parts  of  our  folids  have  their  Aiding 
-Qver  each  other  facilitated  by  the-  interpofi- 
tion  of  aqueous  particles;  but  the  particles  of 
tnucaginous  or  faccharine  fcAutions  Aide  ealier 
over  each  other  by  being  mixed  with  a  greater 
portion  of  water,  and  thence  ftiraulate  the  veffcis 
|efc. 

At  the  fame  time  it  muft  be  obferved,  that  the 
particles  of  water  themfelves,  and  of  animal  glu- 
ten diffolvednn  water,  as  the  glue  ufcd  by  car- 
penters. Aide  cafier  over  each  other  by  art  addi- 
tional quantity  of  the  fluid  matter  of  heat 

Thefe  two  fluids  of  heat  and  of  water  may  be 
eAeesned  the  nnivcrfal  folvents  pr  lubricants^in 
refpe&  to  animal  bodies,  and  thus  facilitate  the 
circulation,  and  the  fecretion  of  the  various 
glands*  At  the  fame  time  it  is  poffible,  that 
thefe  two  fluids  may  occaAonally  aflTume  an  aerial 
fonn,  as  in  the  cavity  of  the  cheA,  and  by  com- 
prefling  the  lungs  may  caufe  one  kind  of  aflhma, 
which  is  relieved  by  breathing  colder  air.  An 
increafed  quantity  of  heat  by  adding  ftimulus  to 
every  psftrt  of  the  fyftem  belongs  to  the  article 
Jhcitantia. 

III.  1.  The  application  of  cold  to  the  flcin> 
which  is  only  anotlier  exprefllon  for  the  diminu- 
tion of  the  degree  of  heat  we  are  accuAomed  to, 
benumbs  the  cutaneous  abforbents  into  ina<5lion  x 
6  and 
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and  by  fympathy  the  urinary  and  inteftinal  ab- 
forbcnts  become  alfo  quiefcent.  The  feceming 
veflcls  continuing  their  adlion  fomewhat  longer, 
from  the  warmth  of  the  blood.  Hence  the 
ufual  fecretions  are  poured  into  the  bladder  and 
inteftincs,  and  no  abforption  is  rfetaken  from 
them.  Hence  fprinkling  the  Ikin  with  cold  wa- 
ter increafes  the  quantity  of  urine,  which  is  pale ; 
and  of  ftool,  which  is  fluid  ;  thefe  have  errone- 
oufly  been  afcribed  to  increafed  fecretion,  or  to 
obftrufled  perfpiration. 

The  thin  difcharge  from  the  nbflrils  of  fome 
people  in  cold  weather  is  owing  to  the  torpid 
ftatc  of  the  abforbent  Tcflels  of  the  membrana 
fchneideriana,  which  as  above  are  benumbed 
fooner  than  thofe,  which  perform  the  fecretioa 
^  of  the  mucus.  ^ 

The  quick  anbelation,  and  palpitation  of  the 
heart,  of  thofe,  who  arc  immerfed  in  cold  water, 
depends  on  the  quiefcence  of  the  external  abforb- 
ent velTels  and  capillaries.  Hence  the  cutaneous 
circuUtidn  is  diminiflied,  and  by  affociation  an 
almofl:  univcrfal  torpor  of  the  fyftem  is  induced; 
thence  the  heart  becomes  incapable  to  puih  for- 
wards its  blood  through  all  the  inacSlive  capilla- 
ries and  glands ;  and  as  the  terminating  veflels 
of  the  pplmoniry  artery  fufFer  a  fimilat  inadion 
by  affociation,  the  blood  is  with  difficulty  pufticd 
through  the  lungs. 

.  Some  have  imagined,  that  a  fpafmqdic  con- 
I  ftridUoA 
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ilri6lion  of  the  fmaller  veflels  took  place,  and 
^ave  thus  accounted  for  their  reljflance  to  the 
force  of  the  heart.  But  there  feenis  no  ncceffity 
to  introduce  this  imaginary  fpafm ;  fincc  thofc, 
who  are  converfant  in  inje6ling  bodies,  find  it 
neceflary  firft  to  put  them  into  warm  water  to 
tak6  away  the  ftifFnefs  of  the  cold  dead  veflels ; 
which  become  inflexible  like  the  other  mufcles 
of  dead  animals,  and  prevent  the  injeded  fluid 
from  pafling. 

Before  the  improved  knowledge  of  chemiftry, 
and  of  natural  philofophy,  and  of  the  laws  of 
oiganic  life,  fome  writers  have  fpoken  of  cold  as 
a  ilimulus  to  the  fyftem,  inflead  of  fpeaking  of 
it  as  a  diminution  of  t^c  fl:imulus  of  heat.  But 
the  immediate  confequence  of  fl:imulus  is  the  ex- 
ertion of  the  ftimulatcd  fibres;  now  an  increafed 
application  of  heat  is  followed  by  an  increafed 
acSlion  of  the  fibres  expofed  to  it ;  but  an  in- 
creafed  application  of  cold  is  followed  by  a  de- 
.  creafed  adlion  of  the  fibres  expofed  to  it ;  as  ap- 
pears by  the  rednefs  of  our  hands  when  warmed 
by  the  fire,  and  the  palcnefs/Of  them,  when  they 
have  been  a  while  covered  with  fnow. 

A  painful  fenfation  fuccceds  the  defe6l  as  well 
as  the  excefs  of  the  flimulus  of  heat,  as  men- 
tioned in  Vol.  I.  Se6l.  IV.  5.  and  the  voluntary 
exertions  of  the  fubcutaneous  mufcles  called  fliud- 
/  dering,  are  excited  to  relieve  the  pain  occafioned 
by  the  torpor  of  the  fibres  expofed  to  cold ;  and 
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,  thofe  of  the  raufcles  fubfervient  to  rcfpiration 
are  voluntarily  excited  in  fcrcaming  to  relieve  the 
pain  occafioned  by  heat,  which  may  have  occa- 
fioned  the  error  above  mentioned. 

Others  have  fpoken  of  a  fedative  quality  of 
cold,  which  is  certainly  an  unphilofophical  ex-- 
preffion;  as  a  fedative  power,  if  it  has  any  diftindt 
meaning,  Ihould  exprefs  a  power  of  diminilhing 
any  unnatural  or  exceffive  motions  of  the  fyftem ; 
but  the  application  of  cold  diminifhes  the  aftivity 
of  the  fibres  in  general,  which  may  previoufly  be 
lefs  than  natural,  as  well  as  greater. 

All  the  fame  fymptoms  occur  in  the  cold  fitg 
of  intermittents  ;  in;  thefe  the  coldnefs  and  pale- 
nefs  of  the  fldn  with  thirft  evince  the  diminution 
of  cutaneous  abforption;  and  the  drynefs  df  ul* 
cers,  and  f  mall  fecretion  of  urine,  evince  the  tor- 
por of  the  feceming  fyftem  ;  and  the  anhelation^ 
and  coldnefs  of  the  breath,  fhew  the  terminations 
of  the  pulmonary  artery  to  be  likewife  afFedcd 
with  torpor. 

After  thefe  vefTels  of  the  whofe  forface  of  the 
body  both  abforbent  and  fecretory  have  been  for 
a  time  torpid  by  the  application  of  cold  water ; 
and  all  the  internal  fecerning  and  abforbent  ones 
have  been  made  torpid  from  their  aflTociation 
with  the  external ;  as  foon  as  their  ufual  flimulus 
of  wai-rath  is  renewed,  they  are  thrown  into  more 
than  their  ufual  energy  of  action  ;  as  the  hand3 
become  hot  and  painful  on  approaching  the  fire 

after 
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after  having  been  immerfed  fome  time  in  fnow. 
Hence  the  face  becomes  of  a  red  colour  in  a  cold 
day  on  turning  from  the  wind,  and  ihe  infenfible 
perfpiration  inpreafed  by*  repeatedly  going  into 
frofty  air,  but  not  continuing  in  it  too  long  at  a 
time. 

2.  When  by  the  too  great  warmth  of  a  room 
or  of  clothes  the  fecretion  or  perfpirable  matter  i» 
much  increafed,  the  ftrength  of  the  patient  is 
much  exhaufted  by  this  unneceflary  exertion  of 
the  capillary  fyftem,  and  thence  of  the  whole  fe- 
ceming  and  arterial  fyftem  by  affociation.  The 
dinainution  of  external  heat  immediately  induces 
a  torpor  or  quiefcence  of  thefe  unneceflary  exer- 
tions, and  the  patient  inftantly  feels  himfelf 
ftrengthened,  and  exhilarated  ;  the  animal  power, 
which  was  thus  wafl:ed  in  vain,  being  now  ap- 
plied to  more  ufeful  purpofes.  Thus  when  the 
limbs  on  one  fide  are  difabled  by  a  ftroke  of  the 
palfy,  thofe  of  the  other  (ide  are  perpetually  in 
motion.  And  hence  all  people  bear  riding  and 
other  exercifes  beft  in  cold  weather. 

Patients  in  fevers,  where  the  ikin  is  hot,  are 
immediately  flrengthened  by  cold  air ;  whiph  is 
therefore  of  great  ufe  in  fevers  attended  with  de- 
bility and  heat ;  but  may  perhaps  be  of  temporary 
differvice,  if  too  haftily  applied  in  fome  fituations 
of  fevers  attended  with  internal  topical  inflam- 
mation, as  in  peripneumony  or  plcurify,  where 
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the  arterial  ftrength  is  too  great  already,  and  the 
increafed  adtion  of  the  external  capillaries  being 
deftroyed  by  the  cold,  the  a6lion  of  the  internal 
inflamed  part  may  be  fuddenly  increafed,  unlefs 
venefedion  and  other  evacuations  arc  applied  at 
the  lame  time.  Yet  in  moll  cafes  the  applica- 
tion of  cold  is  nevcrthelefs  falutary,  as  by  de- 
creafing  the  heat  of  the  particles  of  blood  in  the 
cutaneous  veflels,  the  flimulus  of  them,  and  the 
diftention  of  the  veflels  becomes  confidcrably 
Icflened.  In  external  inflammations,  as  the  finall- 
pox,  and  perhaps  the  gout  and  rheumatifm,  the 
application  of  cold  air  muft  be  of  great  fervitc 
by  decrealing  the  a6lion  of  the  inflamed  flcin, 
though  the  contrary  is  too  frequently  the  pfa6tice 
in  thofc  difeafcs.  It  muft  be  obferved,  that  for 
all  thefe  purpofes  the  application  of  it  fliould  be 
continued  a  long  time,  otberwifc  an  increafed 
exertion  fbllows  the  temporary  torpor,  before  the 
difeafe  is  dcfl:royed. 

'» 
The  topical  application  of  cold  to  relieve  in- 
flammatory pains,  or  to  deftroy  the  too  great  ac- 
tion of  the  vefi^els,  may  be  u fed  with  great  advan- 
tage. In  local  inflammations,  as  in  tlic  pleurify,  or 
ophthalmia,  or  in  local  pains  from  the  ftimulus  of 
an  extraneous  body,  as  in  gravel  defcending  along 
the  ureter,  the  applipation  of  cold  on  or  near  the 
affected  part  may  be  ufcd  v^ith  falutary  effect, as  by 
prefliing  on  the  part  a  bladder  full  of  cold  water 
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i^rtth  filt  diifelving  in  it ;  or  by  the  evaporation 
of  edier  ^n  it ;,  which  may  render  the  veflels  tor- 
pid or  inadlive.  But  the  application  of  cold  to 
the  \^6le  Ikin  might  increafe  the  a(5tion  of  the 
Inflamed  veffels  by  diminrfhing  that-  of  the  ikin 
l^nd  lupgs,  and  tthus  accumulating  a  greater 
quantity  pf  fenforial  power ;  and  this  efpecially 
if  it  was  applied  previous  to  evacuations  by  the 
lancet, or  by  cathartics. 

i  am  informed  that  an  ;ingefiious  and  eminent 
iurgeeq  in  Shroplbirc,  when  he  was  himfelf  af- 
feded  With  gpJavel  in  the  ureter,  attended  with  cx- 
oeiliveand  contini^  pain,  found  inftantaneous  re- 
lief  frequently  in  aday^by  applying  on  the  painftil 
part  abag  of  foow  or  pounded  ice,  and  fufFering 
it  *tp  diflblve.  And  iti  the  Memoirs  of  the  Me- 
dical Society  of  London,  Vol.  V.  Mi".  Parkinfon 
of  Leici^er  api*lH5S  cold  ingenioufly  to  burns, 
^nd  'to  iijflammations  of  the  eyes,  by  covering 
the  part  with  a  bladder  of  the  grcatcft  tenuity, 
which  is  kept  perpetually  moiflened  for  many 
hours,  (perhaps  24  or  36)  by  alcohol  or  highly 
fe^ified  fpirit  of  wine.  In  ophthalmia  the  eye- 
lids were  thus  covered  with  thin  bladder,  and 
redified  fpirit  of  wine  was  applied  by-means'" of 
a  fponge  to  the  bladder  for  fomc  hoars ;  ,which 
fucoeeded,  after  faturnine  lotions  had  been  ufed  in 
liain,  ajid  4eftroyed  the  inflammation,  as  foon  as 
two  oxmces  of  alcohol  had  been  ronfumcd;  Pcrr 
haps  ether  by  its  quicker  evaporation  might  be 
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more  fpcedily  efFeAual  ? .  or  fnow  or  ice  thawed 
more  haftily  by  the  addition  of  acid  of  nitre'? 

3.  After  immerfion  in  cold  water  or  in  cold 
air  the  whole  fyftcm  becomes  more  excitable  by 
the  natural  degree  of  ftimulus^  as  appears  from 
the  fubfequent  glow  on  the  Ikin  of  people  other- 
wife  pale ;  and  even  by  a  degree  of  ilimulus  left 
than  natural,  as  appears  by  their  becoming  warm 
in  a  fhort  time  during  their  continuance  in  a 
bath,  of  about  80  degrees  of  heat,  as  in  Buxton 
bath.     See  Se<a.  XII.  2.  I.     XXXII.  3.  3. 

This  increafed  exertion  happens  to  the  abforb* 
cnt  veffels  more  particularly,  as  they  are  firft  and 
moft  afFedled  by  thefe  temporary  diminutions  of 
heat ;  arid  hence  like  the  medicines,  which  pro-  ' 
mote  abforption,  the  cold  bath  contributes  to 
ftrengthen  the  conftitution,  that  is  to  increafe  ite 
irritability ;  for  the  difcafes  attended  with  weak- 
riefs,  as  nervous  fevers  and  hylleric  difcafes,  arc 
fhevvn  in  Se6tion  XXXII.  2.  1.  to  proceed  from 
a  want  of  irritability,  not  from  an  excefs  of  it. 
Hence  the  digeftion  is  greater  in  frofky  weather, 
and  the  quantity  of  perfpiration.  For  thefe  pur- 
pofes  the  application  of  cold  muft  not  be  conti* 
nued  too  long.  For  in  riding  .a  journey  in  cold 
weather,  when  the  feet  are  long  kept  too  cold, 
the  digeftion  is  impaired,  and  cardiglgia  pro- 
duced. 

-«• 

'     s-;-'  '■'  -^ 
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4.  If  the  diminution  of  external  heat  be  too 
great,  produced  too  haftily,  or  continued  too 
long,  the  torpor  of  the  fyftem  either  becomes  fo 
great,  that  the  animal  ceafes  to  live ;  or  fo  great 
an  energy  of  motion  or  orgafm  of  the  veflels 
fucceeds,  as  to  produce  fever  or  inflammation. 
This  mofl:  frequendy  happens  after  the  body  has 
been  temporarily  heated  by  exercife,  warm  rooms, 
anger,  or  intemperance.  Hence  colds  are  pro- 
duced in  the  external  air  by  refting  after  exer- 
cife, or  by  drinking  cold  water.  See  Clafs  I. 
2.  2.  1.       . 

Frequent  cold  immerfions  harden  or  invigorate 
the  conftitution,  which  they  efFeft  by  habituating 
the  body  to  bear  a  diminution  of  heat  on  its  fur- 
face  without  being  thrown  into  fuch  extenfivc 
torpor'or  quiefcence  by  the  confent  of  the  vcflTels 
of  the  Ikin  with  the  pulmonary  and  glandular 
fyftem ;  as  thofe  experience,  who  frequently  ufe- 
the  cold  bath.  At  firft  they  have  great  anhclation 
and  palpitation  of  heart  at  their  ingrefs  into  cold 
water ;  but  by  the  habit  of  a  few  weeks  they 
are  able  to  bear  this  diminution  of  heat  with 
little  or  no  inconvenience ;  for  the  p6wer  of  vo- 
li^tion  has  fome  influence  over  the  mufcles  fubfer- 
vient  to  refpiration,  and  by  its  counter  efforts 
gradually  prevents  the  quick  breathing,  and  di- 
minilhes  the  aflTociations  of  the  pulmonary  veflijls 
with  the  cutaneous  ones.  And  thus  though  the 
fame  quantity  of  heat  is  fubdudled  from  the  Ikin, 
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yet  the  torpor  ti(  the  ptilmonary  Veflcfe  ktid  in- 
ternal glands  does  not  foll6w.  Hence  duiifl^ 
cold  iniincrfion  lefs  fenforial  po^er  is  acciinm- 
lated,  and,  in  cOnfequence,  lefs  TxcrtiJoh  df  it  itic- 
cecds  on  emerging  from  ^he  'bsc&.  Whence 
fuch  people  are  effeenied  haffly,  altld  liear  flic 
common  variations  of  atmbfpheric  tentipcr^fhrc 
without  inconvenience.     See  S«?t,  XXXfl.  &.  2. 

IV.  Venefedidn  has  a  juft  title  to  be  iflkfleSl 
amongft  the  torpentia  In  cafes  of  fever  with  ar- 
terial ftrength,  known  by  the  fulnefs  anci  hard* 
nefs  of  the  pulfe.     In  ihefe  cafes  the  heat  l^e- 
comes  lei's  by  its  ufe,  and  all  exuberant  lecretions>  • 
as  of  bile  or  fweat,  are  diminilhed,  and  room  is 
made  in  the  blood-veflels  for  the  abforption  of 
mild  fluids;  and  hence  the  abforption  alfo  of 
new  veffcls,  or  extrarafated  fluids,  the  produce 
of  inflammation^  is  promoted.     Hence  vcnefcc- 
tion  is  properly  claffed  amongft  the  forbentia,  as 
like  other  evacuations  it  ^roihotc!S  general  ab- 
forption, refl rains  hsenibrrh Ages,  and  cures  thofe 
pains,  which  originate  from  the  too  great  a^on 
of  the  feceming  veffds,  or  from  the  torpor  of 
the  abforbents.     I  have  more  than  once  been  wit- 
nefs  to  the  fudden'  removal  of  nervous  head-achs 
by  vencfe<Skion,  though  the  patient  was  already 
cxhaufted,  pale,  and  feeble ;  and  to  its  great  ufe 
in  convulfion^  and  madnefs,  whether  the  patient 
was  ftrong  or  weak ;  which  difeafes  are  the  con* 
3  fequencc 
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fcqueijcepf  nervou/^  P^^S5  andj  to  its  ftopping 
long  debilits^tiijig  haej;aorrl;iag^^  irom  the  uterus^ 
lyh/ejp,  other  ippans  had  Ipeen  in  vain  effayed.  la 
ir]fl.ammatory  pains,  and  infla^mmatory  hasmcu:^ 
rhages,  every  one  juftly  applies  to  it,  as  the  cer- 
^in  9pf^  only  pure. 

Y*  When  th^  circulation  is  carried  on  too  vio- 
lently, as  in  inflammatory  fevers,  thofe  medicine^, 
which  invert  thp  motions  of  fonie  parts  of  the 
fyftem,  retard  the  motions  of  foine  other  parts, 
which  are  aflbciatcd  with  them.  Hence  fmall 
dofes  of  emetic  tartar,  and  ipecacuanha,  and 
large  dofes  of  nitre,  by  producing  naufea  debili-* 
tate  and  leflcn  the  energy  of  the  circulation,  and 
(iTG  thepc^  ufeful  in  i^^anotniatory  difeafes.  It 
muft  be  added,  that  if  nitre  bp  fwallowed  in 
powder,  or  foon  after  it  is  difiblved«  it  contributes 
to  Icflfen  tl>e  circulation  by  the  cold  it  genemtes, 
like  ice-water,  or  the  external  application  of 
cold  air. 

VI,  The  refpiration  of  air  mixed  with  a 
greater  proportion  of  azote  than  is  found  in  the 
common  atmofphere,  or  of  air  mixed  with  hydro- 
gen, or  with  carbonic  acid  gas,  fo  that  the  quan- 
tity of  oxygea  might  be  left  thap  ufual,  would 
probaWy  a(Jt  in  cafes  of  inflammation  with  gi^at 
advantage.  In  confimiptipas  this  might  be  moft 
convemeatly  and  efFedtually  applied,  if  a  phthifi- 
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cal  patient  could  refidc  day  and  night  in  a  por- 
ter or  ale  brewery,  where  great  quantities  of 
thofe  liquors  were  perpetually  fermenting  in  vats 
or  open  barrels ;  or  in  fome  great  manufadtory  of 
wines  from  raifins  or  from  fugar. 

Externally  the  application  of  carbonic  acid  gas 
to  cancers  and  other  ulcers  inftead  of  atmofpberic 
air  may  prevent  their  enlargement,  by  preventing 
the  union  of  oxygen  with  the  matter,  and  thus 
producing  a  new  contagious  animal  acid. 

III.  Catalogue  op  Torpentia. 

1.  Venefc6lion.     Arteriotomy. 
•  2.  Cold  water,  cold  air,  refpiration  of  air  with 
lefs  oxygen. 

3.  Vegetable  mucilages. 

'  a.  Seeds. — Barley,  oats,  rice,  young  peas, 

flax,  cucumber,  melon,  &c. 
h.  Gums. — Arabic,    tragacanth,     Senegal, 
of  cherry-trees. 

c.  Roots — Turnip,  potatoe,  althea,  orchis, 

fnow-drop. 

d.  Herbs.— Spinach,  brocoli*  mercury. 

4.  Vegetable  acids,    lemon,   orange,    currants, 

goofebcrries,  apples,  grape,  &c. 

5.  Animal  mucus,  hartihorh  jelly,  veal  broth, 

chicken  water,  oil  ?  fat  ?  cream  ? 

6.  Mineral  acids,  of  vitriol,  nitre,  fea-falt. 

1  7.  Silence, 
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7.  Silence,  darknefs. 

8.  Invertentia  in  fmall  dofes,  nitre,  emetic  tar- 

tar, ipecacuanha   given  fo  as  to   induce 

nauiea. 
Q.  AntacidSp — Soap,  tin,  alcalies,  earths, 
10.  Medicines  preventive  of  fermentation,  acid 

of  vitrioj. 
Jl.  Anthelmintics. — Indian  pink,  tin,  iron,  cow- 

hage,  amalgama,  fnjoak  of  tobacco. 

12.  Lithontriptics,  lixiv.  faponarium,  aqua  cal- 

cis,  fixable  air. 

13.  Externally,  warm  bath,  and  poultices,  oil,  fat, 

wax,  plafters,  oiled  (ilk,  carbonic  acid  gas 
pn  cancers,  and  other  ulcers. 
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ABsoRrriovy  iv.  %.  t. 

t  • .  9  / cutaneous,  mucout}  cetlvltft  rt.  a«  1» 

.,»••( of  the  veins,  tv.  ^.  4. 

» « » of  inflamed  veflek^  iv.  2.  4.  3. 

•  ••••*»••••.  of  inteftines  and  liver,  iv.  2.  j* 

«••••••••*••  of  venereal  ulcers,  iv.  2.  7* 

•  •  • .  not  incrtafed  by  cold,  iv.  2.  i« 

• .  •  • « increafed  by  opium  after  evacuation,  ii.l.  t* 

•  •  ^  •  •  V .  •  •  •  •  •  by  faline  rath,  iv.  a  3.  8. 

<•••••  ^  ..,••  by  abftinence  from  fluids,  iv.  2.  3.  9.. 

Acacia^  iv   3.  5.  2. 

Acids  auilete,  iv.  t.  i.  2.  iv.  3.  i. 

•  •i  •  vegetable,  fweet,  vii.  3.  4.  iv.  2.  I.  2. 

•  •  • .  mineral,  vii.  3.  6. 
Acrid  plants,  iv.  2.  4. 

Agriculture,  i.  2.  3.  7.  » 

A^e^,  three  k'mds,  iv.  %.  3.  2.  iv.  2.  5*  iv.  a.  $•  8. 

Air  nouriihes,  i.  2.  5. 

»•  •  warm  bath  of,  iv.  2.  3.  8» 

Akali  vol.  iii.  3.  3. 

Alcohol,  ii  2.  I.  V.  2.  4. 

Almond,  bitter,  ii.  3.  i. 

Althaea,  iii.  3.  3.  3. 

Allium,  iii.  3.  3. 

Aloe,  iii.  2.  5.  iii.  2.  7.  iii.  3.  j.  ^  vi.  2.  5. 

Alum, iii.  2.  I.  iv.  2.  I.  tv.  a.  5.  a^iv.  3.  5.  ^. 

•  •  ^^^  to  purify  water,  v  2. 4^  2. 

Amalgam^ 
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Amalgama  in  worms,  vii.  2.  2. 
Amomum  zinziber,  iii.  3.  i. 
Amber,  oil  of,  vi.  j.  4. 
Ammoniac  gum,  vi.  3,  i.  iu.  3.  3*       1 

• .  •  •  lalt  01^  fpirit,  iii.  3.  3. 

Anafarca,  warm  bath  in,  ii.  2.  2.  iv.  2.  3.  8. 

Anchovy,  iii.  2.  i.  iii.  3*  I.  4* 

Animal  food,  i.  2.  i.  i. 

Antimony  prepared,  iii.  3.  i.  5.  iii.  2.  j.  iv.  I.  10. 

Anthemis  nobilis,  iv.  j.  ^, 

pyrethrum,  iii.  3.  a.     *      * 

Anxiety,  v.  2.  4. 

Apium,  petrofelinum,iiL  3*  4*  4. 

Apoplexy,  iv.  2.  il. 

Ariftolochia  ferpentaria,  iii.  3.  i. 

Armenian  bole,  vi.  2.  3.  vi.  3.  5.  3. 

Arfenic  in  ague,  iv.  2.  6.  8.  iv.  3.  6.  .      ^ 

,..••.  faturated  folution  of,  iv.  2.  6.  8. 

in  itch,  TV.  2.  9. 

how  it  adls,  iv.'  2.  6.  9. 

how  to  dcteik  it,  iv.  2.  6.  10. 

Artemiila  maritima,  iv.  3.  3. 

• .  abfynthium,  iv.  3.  3. 

fantonicum,  iv.  3.  3. 

Artichoke-lcavcs,  iv.  3.  3. 
Afa  fcetida,  ii.  3.  vi.  3.  i. 
Afarum  Europeum,  v.  3.  3. 
Afcarides,  vii.  i.  2.  iii.  %•  9. 7. 
Afparagus,  iii.  3.  4.  4. 
Aftragalus  tragacantha,  iii.  3.  3.  3. 
Atropa  belladonna,  ii.  3.  i. 
Azote,  i.  2.  5* 

B. 

Balfams  diuretic,  iii.  2.  4. 

Bandages  promote  abforption,  iv.  2.  io. 

Bark,rcruvian,  iv.  2.  2. 

....  long  ufed  noxious,  iv.  2.  ii. 

Barley,  iii.  3.  3.  3. 

Bath,  warm,  ii.  2.  2.  i.iii.  3.  1.6.  iii.  3.  3.  4.  iii.  2.  3.  3. 

faline,  iv.  2.  3.  8. 

of  warm  air,  iv.-2.  3.  8. 
. .  of  fteam,  iv.  a.  3.  8. 

cold,  vii.  2.  3.      - 

Bath, 
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Bath,  nutritive,  i.  a.  6.  I. 

Benzoin,  lii.  3.  3-. 

Bile  of  animals,  iii.  2.  5.  2. 

, . .  dilute  ftate  of,  iv.  2.  6. 

Blifters,  how  they  aft,  iii.  2,  i.  lo. 

cure  heart-burn,  iit.  2.  i.  10. 

,...,.  flop  vomiting,  vi.  2.  2. 

• produce  expectoration,  iii.  2.  3.  2. 

incrcafe  perfpiration,  iii.  2.  I ,  lO. 

Blood,  tfansfufion  of,  i.  2.  6.  2. 

Bog-bean,  iv.  3.  3. 

Bole  armenian,  iv.  2.  5.  3. 

Bone-aChes,  iv.  3.  5.  3. 

Bowels,  inflammation  of,  v.  2.  a.  2.  * 

Bryony,  white,  iii.  3.  8. 

, .  as  a  Wifter,  iii.  2.  9.  , 

Butter,  i.  2.  3-2. 
Batter-milk,  i.  2.  2.  2. 

C. 

Cabbage-leaves,  vii.  i.  2. 
Calcareous  earth,  i.  2.  4.  3. 
Calomel,  iii.  2.  5.  vi.  2.  5. 

ill  enteritis,  v.  2.  2.  2. 

Camphor,  iii.  3-1* 

Canella  alba,  iii.  3.  i. 

Cantharides,  iii,  2.  6.  iii.  2.  8.  v.  2.  4.  vi,  2.  4. 

Capillary  aftion  increafed  by  tobacco,  iv.  2.  3.  7. 

Capficum,  iii.  3.  i. 

Carbonic  acid  gas,  vii.  2.  6. 

Cardamomum,  iii.  3.  i. 

Caryophyllus  aromat.  iii.  3.  I. 

Cardamine,  iv.  3.  4. 

Caffiafiftul.  iii.  3.  5.  i. 

fenna>  iii.  3.  5.5. 

Caftor,  vi.  2.  i.  vi.  3.  j. 
Cathartics,  niild,  iii.  2.  5. 

violent,  v.  2.  2. 

•  Cerufla  in  ulcers,  iv.  2.  9.  iv.  2.  7. 
Chalk,  iv.  3.  5.  3. 
Chalybeates,  iy.  j.  4.  2.  iv.  3.  6.  6f 
Chalybeate  powder,  iv.  2,  6.  6. 
Cheefe,  i.  2.  2.  3. 

Cherries, 
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Cherries,  black,  ii.  2.  i.  8. 

Chloroiis,  iv.  2»  6.  5. 

Cicuta,  ii.  ^.  I* 

Cinchona,  iv.  a*  2, 

Cinnamon,  iii.  3.  2. 

Clay,  iv.  3.  5   3. 

Cloves,  iii.  3.  i.  111.  3.  2. 

Cnicus  acama,  v.  3.  i. 

Cocculns  indicu6»  ii  3^.  ](. 

Cochlearia  armoracia,  iii.  3.  8.  iv.  ^  4. 

•  • . .  hortenfis,  iv.  3.  4. 

Cold,  continued  application  of,  vii.  ^  3, 
• . .  •  interrapted,  vii.  2.  3.  iii.  3.  i.  y. 

•  • .  •  exceffive,  vii.  9.  3^ 

» •  •  •  Aril  affe^s  lymphatics,  vii.  9.  ^. 

•  • .  •  produces  rheum  from  t^e  nofe,  vii.  ^  a« 
quick  anhelation,  vii.  2.  3. 

• . . .  increafes  oig^ftlon,  vii.  2.  3. ' 

Cold-fit  cafier  prevented  than  removed,  ii.  2.  <% 

Colic  from  lead,  y.  2.  2.  2. 

Condiments,  i.  2.  7. 

Convolvulus  fcammonium,  v.  3.  2. 

Convulfions,  iv.  2.  8. 

Cookery,  i.  2.  3.  5. 

Cq)aiva  balfam,  iii.  3.  4.  3. 

Cowhagc,  iii.  2.  7.  vii.  3.  11. 

Crab-juice,  iv.  2.  2. 

Cream,  i.  2.  3.  2.  t.  2.  fl^.  2. 

Cucumis  colocynthis,  v.  3.  %^ 

Cynara  fcolymus,  iv.  3.  3. 

CynogloflTum,  ii.  3^.  i. 

Dandelion,  iv.  3.  4, 
Datura  ftramonium,  it.  3.  1. 
Daucus  fylveftris,  iii.  j  ^  4, 
Delphinium  ftavifagria,  ii.  3.  i. 
Diabetes,  iv.  2  5. 

• warm  bath  in,  vi.  2.  4. 

Diaphoretics,  iii.  3.  1.  iii.  2.  1.  2. 

•  • beft  in  a  morning,  iii.  2.  1.5. 

Diarrhoea,  vi.  2.  3.  ' 

Digeftion  injured  by  col4,  iii,  2*  i. 


Pigeftim 
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Digeftion  iDcreafecl  by  cold,  "vil.  2.  3. 
Digitalis,  iv.  2.  3.  7.  v.  2.  I.  a. 

tinAurc  of,  iv.  2.  3.  7. 

Dragon's  blood,  iv.  5.  5.  2.  , 

Dropfy,  iv.  2.  3.  4.  iv.  2.  6.  7.  iv.  a.  3.  7. 

E. 

Eais,  cxuption  behind,  iv.  2. '9.  a. 
Earth  of  bones,  iv,  2.  5. 

of  alum,  vi.  2.  4* 

calcareous,  iv.  2.  $.  3.  vi.  2.  4.  i.  ^  4.  3. 

Eggs,  i.  2.  I.  4. 

Egg-iheUs  diuretic,  iii.  2.4. 

El^ricity,  ii.  2  2.  2.  iv.  2.  9. 

Emetics,  now  they  aft,  v.  2.  1. 

Errhines  mild,  iit.  2.  9. 

•  •....•  in  hydrocephalus,  v.  2.  3.  !• 

violent,  v.  2.  3. 

in  head-ach,  v.  2.  3.  I. 

Eryfipebs,  iv.  2.I9. 

Eli^ntial  oils,  ii.  2.  3. 

Ether,  vitriolic,  ii.  2.  .3.  iii.  3.  I.  vi.  J.  I. 

in  afcaridei,  vii.  i.  2. 

to  purify,  ti.  i .  3. 

Etiolation,  i.  2. 3.  4* 
Euphorbium,  v.  3.  3. 
Exercife,  iif.  3.  i.  6.'ii.-2.  6. 
Eyes  inflamed,  ii.  2.  2.  2.  iv.  2.  3. 

F. 

Famine,  times  of,  i.  2.  3.  5,  and  6. 

Fear,  v-  2.  4. 

Feathers,  fmoke  of,  vi.  3.  6. 

Fennel,  iii.  3.  4.  4. 

Ferula  afafcettda,  iii.  3.  3. 

Fiih,  i.  2.  I.  2.  i.  2.  I.  5. 

Flannel  ftiirt,  ii.  2.  2.  i. 

Fleihof  animals,  i.  2.  i. 

Fluke-worm,  iv,  2.  6. 

Foxglove,  iv.  2.  3.  7.  V.  2.  i.  v.  %.  4. 

tinfture  of,  iv.  2,  3.  7. 

Friftion,  ii.  2.  5.  iii.  3.  I*  6. 

G^nthus 
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G. 

Galanthus  ntvaliS)  yii.  5.  3, 

Galbanuoiy^vi.  3.  i. 

Gall-ftones,  iv.  2.  6w 

Galls  of  oaky  iv*  3.  5. 

GarliCy  iii.  3^  3. 

Gentiana  centaarenm,  ir.  3.  3. 

lutca,  iv.  3.  3. 

Ginger,  iii.  3    i.  iii.  3.  4. 
Gonorrhceay  iv.  2,  2.  iii.  2.  4. 
Gout,  iv.  2.  ii«  2* 
Guaiacum,  iii.  3.  i. 
Gum  arabicy  iii.  3.3.  3* 

tragacanth^  iii.  3.  3.  3* 

Glycyrrhiza  glabra,  iii.  3.  3.  3; 
Gravely  v.  2.  4.  4. 

H. 

Hartfliorn,  fpirit  and  fait  of,  iii.  3.  3.  iii.  3.  i.  vi*  3.  4. 

calcined,  iv.  2.  £•  vi.  2.  3. 

Hsemorrhaees,  iv.  2.  4.  4.  iv.  l.  6.  2. 
Haematoxylon  campechianum,  iv.  3.  5.  2. 
Hay,  infufion  of,  i.  2«  3*  6. 
Head-ach,  fnufFin,  v.  2.  3,  i. 
Heat,  ii.  2.  2.  i.     See  Bath. 

•  •  • . .  an  univerfal  folventy  vii«  2.  2. 
Helenium,  iii.  3.  3.  2* 

Herpes,  iv.  2.  1.  iv.  2.  9. 

Herrings,  red,  iii.  3.  1.4. 

Honey,  iii.  3.  3.  3.  iii.  3.  5.  1. 

Hop  in  beer,  why  noxious,  iv.  2.  3.  6.  iv.  2.  1 1.  2. 

Hordeum  diftichon,  iii.  3.  3.  3. 

Humulus  lupulus,  iv.  2.  3.  iv.  2.  11. ' 

Hydrargyrus  vitriolatus,  v.  2.  3. 

Hyfteric  difeafe,  vi.  2.  i. 

•  ••••••  pains,  vi.  2.  i. 

•  •  • .  •  .^^  convuliions,  vi.  2.  i. 


I. 


Jalapium,  iii.  3.  5.  5. 
Japan  earth,  iv.  3.  5.  2* 


Jaundice^ 
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Jaundice,  iv.  2.  6.  2* 
IleuS)  vi.  2.  5. 
lacitantia,  ii. 

Intcrmittents,     See  Agues* 
Inverted  motions^  vi.  2.  i. 

•  •  • in  hyfteric  difeafe*  vi.  2«  i. 

.  • of  the  ftoniach,  vi.  2.2. 

inteftioal  canal,  vi.  2*  5. 

of  lymphatics,  vi.  2.  3*  .        . 

Inula  helenium,  iii.  3.  3.  2. 

Ipecacuanha,  v.  2.  i* 

Iron,  ruft  of,  iv.  3.6. 

Irritability  prevented,  iv.  2.  3.  3. 

Itch,  iv.  2.  1.  3. 

Inflammation  of  the  bowels,  v.  2.  2.  2*. 

L. 

Laurus  camphora,  iii.  3.  i. 

•  •••••  cinnamomum,  iii.  3,  i. 
.••..«  faflafras,  iii.  3.  i. 
Lead,  iv.  3.  6. 

.....  colic  from,  V.  2.  2.  2. 

fugar  of,  iv.  2.  9. 

Leeks,  iii.  3.  ^.  i. 
Legs,  ulcers  ot,  iv.  2.  10. 

fwclled,  iv.  2.  3.  8. 

Lemon-juice,  iv.  2.  i.  iv.  2.  2* 

Leontodon  taraxacum,  iv.  3.  4. 

Life  fhortened  by  great  (limulus,  i.  i. 

Lime,  i.  2. 4.  3. 

Liquorice,  iii.  3.  3.  3. 

Liver  inflamed,  iv*  2.  6. 

Logwood,  iv.  3.  5.  2. 

Lymphatics,  inverted  motions  of,  v,  2.  U 


M. 


Manganefe,  ii.  2.  4. 
Magnefia  alba,  iii.  3.  5.  3. 
Malt,  J.  2  3.  5.   • 
Manna,  iii.  3.  5. 
Marfh-mallows,  iii.  3.  3.  3. 
Marjoram,  iii.  3.  9. 


i 


Marum, 
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Manim,  iii.  3. 9.    ^ 
Maftich,  iii.  3.  2.  lii.  3.  3* 
Mentanthes  trifoliata,  iv   3,  3* 
Menifpermum  coccuius,  ii.  3.  T. 
Menftruation  promoted^  iv.  *i  6.6. 

reprofled,  iv.  2*  6.  6. 

Mercury,  iii  3.  2.  vi.  a.  a. 

preparations  of,  iv.  3.  7.  iv.  2.7,  iv.  2.  9* 

injedcd  as  a  clyfter,  vi.  3.  5. 

Metallic  falts,  iv.  a«  6. 

Milk,  i.  a.  ^ 

Miroofa  nilotica,  iii.  3.  3.  3* 

•  ••••.  catechu,  iv.  3.  5.  2. 
.  Mint,  vi.  3.  3, 

Mortification,  iv,  2.  9. 
Mucilage,  vegetable,  vii.  3.  3. 
Mucus,  animal,  vii,  3-5. 
Mufbrooms,  i.  2.  i*  2. 
Mu(k,  vi.  a.  I.  vi.  3.  i. 
Muftard,  iv.  3.4.    See  Sinapiftn. 

N. 

Nanfca,  in  fevers,  vii.  2.  5. 
Neutral  falts  diuretic,  why,  iii.  a.  4^ 

•  •••••  increafe  fome  coughs,  iii.  2. 4 

increafe  heat  of  urine,  iii.  a.  4« 

Nicotiana  tabacum,  iii.  3.  9.  ii.  3,  i. 
Kitre,  iii.  3.  4.  v.  2.  4# 

Nutmeg,^  iii.  2.  I. 
Nutrientia,  i.  ^ 

O. 

Oil  of  almonds,  iii.  3.  5.  4. 

, . .  in  cream,  i.  2.  3.  2* 

,. .  of  amber,  vi.  2.  i. 

.  . .  cxpreffed,  externally,  iii.  2.3. 

p . .  eflential,  ii.  2.  3.  iii.  3.  %, 

Oiled  filk,  vii.  3.  13. 

Oleum  animalc,  vi.  2.  I.  Vi.  3.  4. 

ricmi,  iii,  3.  5.  4. 

Ooionsiii.  3.  3. 


Opiouit 
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Opium,  11.  2.  T.'2.  iv.  I.  a. 

.'in  nervous  pains,  ii.  2.  I.  5. 

in  inflammatory  pains,  ii.  2.  I*  5* 

• Increafes    all    lecretions    and    abforptions,    lu  , 

2.  I.  I.  ^ 
abforption  after  evacuation,  iv.   2.    8*  2.     ii.    ' 

2.  1.3. 

•  ;••••   ftops  fweats,  iv.  2,1.2. 
i       intoxicates,  ii.  2.  I.  I. 

Oranges,  their  peel,  iv.  3.3. 

Orchis,  vii.  3.  3. 

Oxygen  gas,  ii.  2.  4.  i   2.  5.  lii.  2.  ii.  iv.  I.  4, 

•  ...•%...   produces  and  heals  ulcers,  iv.  2.7. 

'P. 

Pains,  periodic,  cured  by  opium,  ii.  2.  I.. 

Papin^sdigefter,  i.  2.  3.  5. 

Papaver  lomniferum,  ii.  3.  j,  iv.  3.  2.     See  Opium 

Pareira  brava,  iii.  3.  4.  4. 

Parfley,  iii.  3.  4. 

Paffions,  ii.  2.  5.  *  » 

Pafturage,  i.  2.  3.  7.  , 

Pepper,  iii.  3.  i.        .        *  "^ 

Peripneumony,  iv.  2.  8.  2. 

Perfpiration  in  a  morning,  iii.  2.  r. 

• not  an  excrement,  iii.  2,  y , 

Peru,  balfam  of,  iii.  3.  5.  4. 

PetechFae,  iv.  2. 4.  2.  * 

Pimento,  iii.  3.  i. 
Piper  indicum,  iii.  3.  i. 
Piftacia  lentifcus,  iii.  3.  2.       . 
Pix  liquida,  iii.  3.  2. 
Phofphorus,  iii.  2.  6. 
Plafter-bandage,  iv.  2.  10. 
/  Pleurify,  iv.  2.  8.  2. 
Polygala  feneka;  iii.  3.  3.  2. 
Poppy.     See  Papaver. 

Portland's  powder  noxious,  why,  iv.  2.  1 1.  2. 
Potatoc-bread,  i.  2.  3. 4. 
Potentilla,  iv.  3.  5. 
Powder  of  iron,  iv.  2.  6.  6. 
Prunes,  iii.  3.  5.  i. 

V01-.  II.  O  o  Prunus, 
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-Prunus  domeftica,  iii.  3.  5.  i^ 
* . . . .   fpinofa,  iv.  3.  i, 
4 . . . .   lauro-cerafus,  ii.  3. 1. 
Pulcgium,  vi.  3.  3. 

Pulfe,  intermittent,  relieved  by  arfenic^  iv.  2.  6 
Pyrcthrum,  iii.  3.  2» 
Pyrus  malus,  vii. 
•  ••••  cydonia,  iv.  3.  i. 


Quafliay  iv.  2. 2. 
Quince,  Iv.  3.  !• 
Q^lnqucfolium,  iv.  3.  5, 


Q. 


R. 


Ratifia,  why  deftruSivc,  ii.  2.  !• 

Reaflion,  iv.  I.  10. 

Redn  diuretic,  iii.  2.  4*  vi.  2.  4, 

Rhamnus  catharticus,  v.  3.  2. 

Rhcumatifm,  iv.  2.  4.  5.  iv.  2. 10.  2. 

Rheia m  palmatum.     Sec  Rhubarb. 

Rhubarb,  iii.  2.  1.  iv.  2.  5.  I»  iii.  3,  5.  5. 

...••.••  caufes  conftipation,  why,  iii,  2.  i*.  J* 

Rice,  vii. 

RoJcs,  iv,  3.  5. 

Rot  in  flicep,  iv.  2.  6., 


Sagapenum,  vi.  3.  i. 

Sago,  vii.  3. 

Salivation  not  ncceflary,  iv,  2.  7, 

hyfteric,  v.  2.  3. 

Salt,  common,  unwholefome,   iii.  i.  I2« 

• .  ••muriatic,  iii.  3.  i. 

» ...  in  clyflers,  iii.  2.  7. 

Salts,  why  diuretic,  iii.  2.  4. 

• . . .  neutral,  iii.  3.  5.  3.  iii.  2.  4. 

. . . ;  improper  in  coughs  and  gonorrhoea,  ill.  2.  4. 

Salt-fifti  and  fait  meat  increafc  perfpiration,  iii.  2.  i. 

Saflafras,  iii.  3.  i. 

Stammony,  v.  2.  2» 

7  Scarcity, 
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Scarcity,  times  of,  I.  a.  3.  5.  and  6. 

Scilla,  maritima,  v.  2.  2.  iv.  2.  3.  Hi.  J^  3.  V.  2.  5# 

Scorbutic  legs,  iv«  2.  lo^ 

Scrofulous  tumours,  ii.  a*  4f  iv.  2.  9. 

Sea-water,  lii.  3,  5,  3, 

Sccernentia,  iii. 

Secretion  of  the  bladder,  iii.  2.  6. 

. .  ^. . . .  of  the  rciSbim,  iii.  2.  7..  ^ 

of  the.lkin,  iii.  2.  5»  • 

Seneka,  iii.  3.  3.  2. 

Senna,  iii.  3.  5.  5. 

Serpentaria  verginiana,  iii.  3.  I.        •  ' 

Sialagogucs,  iii.  2.  2.  v.  2*  3. 

Simarouba,  iv.  3.  5. 

Sinapi,  iv.  3.  4f 

Sinapifms,  vi.  2.  2.  iii.  2.  8.        , 

Sifymbrium  nafturtium,  iv.  3.  4. 

Sloes,  iv.  2.  2.' 

Snuff  in  head-ach,  v.  %.  3.  i; 

....  fee  errhines. 

SnufB  of  candles,  vi.  3.  4., 

Society,  i.  2.  3*  7.     . 

Soot,  vi.  3.  4. 

Sorbentia,  various  kinds,  iv.  2.  i« 

Spafmodic'doftrine  exploded,  vii.  2.  3. 

Spermaceti,  iii.  3.  3.  3. 

Spice,  noxious,  iii.  i.  I2.  / 

Spirit  of  wine  noxious,  ii.  2.  i.  , 

Sponee,  burnt,  vi.  3,  4. 

Squiu.     See  Scilla. 

gtarcb,  i,  2.  3.  i. 

•  •  r  •  •  from  poifonous  roots,  i.  2.3.4. 
Steamy  bath  of,  iv*  a*  3-  8. 

Steel,  iv,  a.  6.  i. 

•  •  •  •  forwards  and  repreiles  menftruation,  Iv.  2.  6.  6. 
t...   powder,  iv.  2. 6.  6, 

*Stizolobium  liliqua  hirfuta,  iii.  2. 7.  vii.  3.  ii* 

Strychnos  nux  vomica,  ii.  3.  i. 

Sublunate  of  mercury,  iv.  2.  7.  iv.  2. 9. 

Sugar  nourifhing,  i.  2.  3.  i,  and  5.  iii.  3.  3.  3- 

,  • . .   formed- after  thfe  death  of  the  plant,  i.  a.  3*  $• 

....   aperient,  iii«  3.  5.  i. 

gulphur,  iii,  3.  5, 4. 

Oq2  Swwts 
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.    Sweats  in  a  momingy  iii.  2.  i.  i. 

•  •  •  •  •  on  waking,  iii.  2.  i.  i. 
cold,  V.  %.  5, 

» • .  •  •  flopped  by  opiam»  iv.  2.  i*  !• 

T. 

Taenia,  vermes.     Sec  Worms. 

Tamarinds,  iii.  3-  5.  i. 

Tanfev,  tanacetum,  iv.  3.  3. 

Tar,  iii.  3.  3. 

Tartar,  cryftals  of,  iii.  3.  5.  i.  Clafs  u%.  3.  l^. 

......  vitrlolate,  iii.  3.  5*  3- 

emetic,  v.  2.  i.  v.  2^.  2. '   ' 

Tea,  vii.  2.  i. 
Tears,  iii.  2.  iO« 
Teftaceous  powders,  iv.  2.  2. 
Tetradynamia,  plants  of,  iv.  2  4; 
Tindure  of  digitalis,  iv.  2.  3.  7. 
^    Tinea,  herpes,  iv.  2.  1.4. 

Tobacco,  ii  3.  i.  iii.  3.  9.  iv.  2.  3.  8. 

•  .•••..  injures  digeftion,  iii,,  2.  2.  3. 
Telu  balfam,  iii.  3.  3. 

Tonics,  iv.  i .  10. 
Tormentilla  eredU,  iv.  3»  5. 
Torpentia,  vii. 

^ragacanth  gum,  iii.  3.  3. 3. 
Turpentine,  vi.  2.  4. 

. . . . , fpirit  o£,  iii.  t.  6. 

Turpeth  mineral,  v.  2.  3. 
Tuflilago  farfara,  iii.  3.  3.  3., 

U. 

Ulcers  cured  by  bandage,  iv.  2.  10.  2. 

fcrofulous,  iv.  2.  9. 

of  the  mouth,  iv.  2.  2. 

.....  cured  by  abforption,  *ii.  2.  J.  4.  iv.  2.  3.  5.  iv. 

2.7. 
Uva  urfi,  iv.  3.  5. 

V,  - 

Valerian,  vi.  3.  3. 
Vegetable  acids,  iv.  2.  i. 

Vegetable 
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Vegetable  foo3,  i.  a.  i.  2. 
Venereal  ulcprs,  iv.  2.  7. 
Venefciftion,  vii   2  4.   iv..  2.  8. 

diminifhes  fecretions,  vii.  2.  4. 

•••.'.  increafcs  abforptions,  vii.  2,  4. 

Veratrum,  v.  3.  2. 

Vibices,  iv.  2. 4.  3. 

Vinegar,  iv.  2.  I.  9.  iv.  3.  4,  3,  ii.  a.  I.  9* 

Vitriol  blue  in  agues,  iv.  2.  6.  iv.  2.  2. 

•  ••••«•••  in  ulcers,  iv.  2.  9. 

, .  • . .  white,  iv.  3.  6.  v.  2.  i.     . 

acid  of,  iv.  2.  i. 

. , . , .  in  fweats,  iv.  i .  jr.  ' 

.....  in  fmall-poX)  iv.  i.  i. 

Volatile  fait,  vi.  3.  6. 

Vomiting,  v.  2.  2. 

. .  ^ . . . . .  {lopped  by  mercury,  vi.  a.  2. 

Vomits,  iv.  2.  3.  7. 

W. 

Warm-bath,  ii.  2.  2.-1. 

•  •....«•..•  (aline,  iv.  2.  ^.  8. 

•  • .  •  in  diabetes,  vi.  2.  4. 

Water,  i.  2.  4. 

•  •  •..  • «  dilutes  and  lubricates,  vii.  2»  2. 

•  ...••  cold,  produces  fweats,  iii.  2.  i. 

•  •....  iced,  in  ileus,-  vi.  2.  5. 
crefies,  iv.  3.  4. 

Whey  of  mUk,  iii.  3.  5.  2.  i.  2.  2.  2. 

Willow,  bark,  iv.  2.  3. 2. 

Wine,  ii.  3.  I. 

Worms,  vii.  i.  2.  iii. '2.  7«  iv.  2.  6.  4. 

•  ••...   in  fheep,  iv.  2.  6.  4. 
Wounds  cared  by  bandage,  iv.  2. 10.  ^.  ^ 

Z. 

ZioCy  vitriol  of,  v.  3.  i. 


END  OP  TH£  SBCOND  TOLUMS; 
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DIRECTIONS  TO  THE  BINDER. 

l^  Plcafc  to  place  the  Plate  confifting  of  one  red 
fpot,  at  Sea.  III.  1. 

f.  — —  Confifting  of  one  black  fpot,  at  Bed:.  III. 
3.3. 

3.  'Confifting  of  five  concentric  coloured 

circles,  at  Sedt.  III.  3.  6. 

4.  — —  Confifting  of  one  yellow  circle  furround- 

ed  by  one  blue  one,  at  Se6t.  XL.  4.  2. 

5.  —  Confifting  of  one  yellow  circle  and  two 

blue  ones,  at  Se6l,  XL.  10.  3^ 

6.  Confifting  of  the  word  BANKS  in  blue 

on  a  yellow  ground,    at  Se6l.  XL. 
10.  5. 
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